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A  N 

ESSAY 

ON  THE 

ANIMAL  OECONOMY, 

HAVING  found,  from  the  general  Opi¬ 
nion  of  phyfical  Writers,  that  the  Hu¬ 
man  Frame  is  a  compleat  Piece  of  Me- 
chanifm,  and  that  to  underftand  the  mechanical 
Ufe  of  each  Part  muft  be  of  great  Benefit  both 
in  Phyfick  and  Surgery 3  upon  this  Opinion  I 
have  endeavoured  to  fearch  out  what  are  the  prin¬ 
cipal  Parts,  and  what  their  particular  Ufes  3  and 
tho’  fome  few  Phyficians  may  think  Natural 
Philofophy  not  at  all  concerned  with  Phyfick, 
or,  at  mod,  that  a  Man  may  be  a  good  Phyfi- 
cian  without  underftanding  any  Part  of  it  3  yet, 
I  doubt  not  but  the  confiderate  Part  of  the  World, 
when  they  come  to  think,  will  then  agree,  that 
the  Theory  of  Phyfick  and  Surgery  is  founded, 
and  muft  be  built  upon  Anatomy ,  Philofophy ,  and 
Mechanicks ,  and  that  a  tolerable  Degree  of  Know¬ 
ledge  in  all  thefe  Sciences  is  n e cellar y  to  make  a 
good  Phyfician.  This,  I  think,  is  a  Fa£t  which 
will  not  bear  a  Difpute,  except  it  is  by  thofe  that 
go  on  quite  in  an  empiretical  Way,  without  any 
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Regard  to  Theory  at  all ;  which  indeed  is  the 
fhorteft  and  eafiell  Way  of  attaining  Knowledge 
in  the  Practice  of  Phyfick,  and  the  Way  every 
Apothecary’s  Apprentice  gets  his,  I  mean,  if  he 
is  otherwise  fo  idle  and  negligent  as  not  to  ftudy 
nor  ufe  the  proper  Means  in  Order  to  underftand 
the  Theory  of  Phyfick ;  but  whether  it  is  the 
moft  reafonable  and  bell,  or  no,  I  final  1  leave  o~ 
thers  to  determine  but  fhould  think  it  necef- 
fary  for  a  good  Phyfician  to  have  a  tolerable  De¬ 
gree  of  Knowledge  both  of  Theory,  and  of  Prac¬ 
tice,  or  Experience.  I  remember,  Rohault  (who 
is  no  defpicable  Author)  gives  his  Opinion  of 
this  Matter  in  the  following  Words.  Cf  I  could 
*c  not  perfuade  myfelf,  fays  he,  that  the  lludy 
tc  of  natural  Things  was  negledted,  becaufe  it 
<c  was  thought  to  be  of  no  Ufe ;  for  Health 
€C  has  always  been  elleem’d  one  of  the  chief 
“  Blefiings  of  Life,  and  no  one  can  be  ignorant 
cc  that  Phyfick ,  the  foie  End  of  which  is  to 
maintain  and  reftore  Health,  is  built  upon 
*c  Natural  Philofophy .  ’’This  was  alfo  the  Opi¬ 
nion  of  moll  of  our  greatell  Phyficians.  Boer - 
haave  gives  his  Sentiments  upon  it  thus :  <c  A 
€c  flight  Opinion  of  Mechanicks  I  take  to  be  un- 
*c  becoming  a  Phyfician,  and  the  Source  of  many 
“  Errors  which  he  may  be  liable  to  in  his  Prac- 
€<  tice.  We  are  convinced  by  attaining  the 
Knowledge  of  the  peculiar  Conllrudtion  of  a 
“  corporeal  Machine,  that  the  human  Body  is 
c<  of  the  fame  Nature  with  the  whole  Univerfe 
of  Things  which  we  contemplate ;  and  by  the 
cc  Teftimony  of  Senfe,  and  in  the  Judgment  of 
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cc  Reafon  contains  nothing  extraordinary  above 
cc  the  Reft,  if  its  Principle  be  ferioufly  examin- 
“  ed,  except  that  it  confifts  of  more  and  diffe- 
cc  rent  Machines,  agitated  by  the  Influx  of  Hu~ 

“  mours ,  to  produce  more  Effedts,  and  that  great 
<c  Variety  of  Motions,  which,  from  the  Laws  of 
<c  Mechanicks,  flow  from  the  Bulk,  Figure,  Soli— 
cc  dity  and  Connexion  of  the  Parts.  Hence  the 
<c  human  Body  is  a  true  mechanical  Strudture,and 
<c  therefore  poftefs’d  of  all  the  Properties  which 
<£  belong  to  a  Subject  the  beft  qualified  for  me- 
<c  chanical  Speculation.”  After  proving  that 
the  Knowledge  of  Mechanicks  was  neceflary  for 
a  Phyfician  he  concludes  thus :  C£  All  thefe  Spe- 
<c  cimens  with  infinitely  more  which  might  be 
“  brought,  are  enough  to  prove  that  almoft  all 
€C  thofe  Things  which  either  conftitute  or  flow 
cc  from  Life  and  Health,  depend  on  that  Motion 
cc  by  which  the  Humours  move >  and  adt  upon  one 
<c  another  by  a  perfectly  mutual  Agitation,  in 
<e  their  refpedtive  Veflels,  the  Eftedts  and  Law's 
£C  of  which  being  rightly  underftood,  explained 
<c  and  demonftrated  only  by  Mechanicks ,  under 
<c  the  Heads  of  Hydrauiicks  and  Pneumatichs ,  I 
<c  conclude  again,  that  they  are  all  the  Subjedt 
<£  of  Mechanicks .  From  hence  it  muft  not  be 
£<  concluded,  that  we  imagine  every  good  Ma- 
<c  thematician  muft  be  a  Phyfician.  No,  on  the 
cc  contrary;  but  that  there  can  be  no  good  Phyfl - 
<c  cian  that  is  not  /killed  in  mechanic  Learning 
Hoffman  tells  us  the  Method  of  improving 
Phyfick  is  to  be  expedted  from  the  three  follow¬ 
ing  general  Rules. 
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Pirjl,  “  With  the  greateft  Attention  and  DU 
*c  ligence  to  write  out  full  and  accurate  Accounts, 
sc  and  Hiftories  of  the  feveral  Difeafes  which  oc- 
cur  in  Practice.”  Secondly,  <c  By  an  attentive 
<c  and  minute  Diffedtion  to  inveftigate,  as  far  as 
“  poffible,  the  curious  and  furprifing  Structure 
ec  of  the  Human  Body/'  And,  Thirdly,  cc  By 
<c  the  Affiftance  of  Experimental  Philofophy , 
which  includes  Mechanicks  and  Chemijlry,  to 
<c  fearch  for  the  hidden  Caufes  which  produce 
<c  particular  Effedts.” 

However  as,  I  doubt  not,  but  there  will  be 
always  fome  who  will  ftill  go  on  in  their  empi- 
retical  Method  of  Practice,  i.  e.  of  giving  them- 
felves  no  Trouble  to  attain  the  Knowledge  of 
Anatomy,  or  the  Parts  of  the  Human  Frame, 
with  their  Ufe ;  or  to  enquire  why  fuch  a  Symp¬ 
tom  attends  fuch  a  Diforder.  And,  tho’  they 
may  be  able  to  anfwer  this  to  their  own  Con- 
fciences,  yet  I  will  take  upon  me  to  give  them 
one  Piece  of  Advice,  which  is  no  more  than  has 
been  obferved,  by  that  Father  of  Phylick  Hip¬ 
pocrates,  viz.  always  to  endeavour  to  ajjiji  Nature 
in  her  Operations,  but  never  to  aB  in  Contradic¬ 
tion  thereto .  For  the  Human  Frame  is  fo  won¬ 
derfully  compofed,  that  whenever  any  Part  of  it 
is  diforder’d,  it  generally  points  out  the  regular 
Method  of  Cure.— To  make  this  appear  clear, 
I  fhall  give  one  of  the  moft  common  Inftances 
of  it,  viz.  after  taking  Cold,  and  a  Fever  fuc- 
ceeding,  the  following  Symptoms  ufually  fuc- 
ceed.  A  Naufea ,  or  Inclination  to  vomit,  loath¬ 
ing  of  Food,  Laflitude,  or  an  Inclination  to  Reft, 

Thirft, 
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Thirft,  &c.  Accidents  by  which  the  Perfons 
are  often  relieved  are,  bleeding  at  the  Nofe,  at 
the  Anus  by  the  Piles,  &c.  a  Diarrhcea ,  or  Pur¬ 
ging.  Now,  all  thefe  are  Efforts  of  Nature, 
known  to  point  at  the  mod  regular,  fafe,  and 
effectual  Methods  of  removing  an  inflammatory 
Fever.  All  this  the  Empirkk  may  have  feen 
and  known,  but  wants  the  Knowledge  of  the 
regular  Phyfician,  who  makes  it  his  Study,  by 
Anatomy,  and  Natural  Philofophy,  to  under- 
ftand  the  Make  and  Ufe  of  each  Part  of  the  hu¬ 
man  Frame ;  and  from  thence  knows  in  what 
Stadium  of  the  Diforder  to  adminifter  Bleeding, 
Vomiting,  Purging,  &c.  He  knows  that  fome 
Parts  of  the  Blood  being  condenfed  and  thickned 
by  taking  Cold,  are  thereby  made  incapable  to 
pafs  the  capillary  Veffels,  whence  Gbftru&ionS' 
muff  follow :  Thefe  Obftrudtions  by  caufing  a 
Stoppage  of  the  Pores  of  Perfpiration,  and  the 
Fridtion  of  the  other  Parts  of  the  Blood  againft 
thefe  Obftrudtions,  together  with  the  continual 
Addition  of  Chyle,  mud  foon  increafe  its  Heat ; 
by  thefe  Means  the  Blood  taking  up  more  Space 
than  it  did  before,  the  Circulation  cannot  regu¬ 
larly  be  carried  on  ;  therefore  the  fir  ft  Thing  to 
be  done,  muft  be  by  leffening  its  Quantity  by 
Bleeding ,  and  thereby  giving  more  Room  for 
the  Circulation  to  be  carried  on  ;  vomiting  and 
abjlaining  from  Foods ,  thereby  preventing  too 
great  an  Addition  of  Chyle  ;  Purging  to  empty 
the  inteftinal  Tube,  and  thereby  leifening  the 
Refiftance  that  Way ;  whereby  Nature  will  have 
it  in  her  Power  to  throw  off  fome  of  the  offend¬ 
ing 
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ing  Matter  into  the  Guts,  and  from  thence  be 
carried  off  by  Stool 

Reft,  in  thefe  Cafes  is  always  neceflary,  as  it 
is  known  that  the  Friftion  occafioned  by  Mo¬ 
tion,  muff  increafe  the  Heat,  and  thereby  ex¬ 
pand  the  Blood,  and  make  it  take  up  a  greater 
Space  than  it  otherwise  would. 

* Thirjl ,  or  the  Defire  of  drinking  plentifully, 
and  often,  of  fome  fmall  diluting  Liquid. — The 
Indulgence  of  this  Appetite  feems  to  be  of  fuch 
Confequence,  that  the  obitrudting  it  makes  all 
other  Remedies,  for  the  moil  Part,  ineffectual ; 
for,  unlefs  large  Quantities  of  fmall  diluting  Li¬ 
quids  are  often  taken  by  the  Patient,  it  is  not 
poflible  to  open  and  wafh  away  the  offending 
and  obftrudting  Matter. 

I  have  been  often  furprized,  and  forry  to  fee 
the  credulous  Vulgar  fo  greatly  impofed  upon  by 
Perfons  pretending  to  be  Adepts  in  Phyfical 
Knowledge,  when  their  whole  Art  confifted  in 
a  few  empiretical  Medicines.  Thefe  Impofitions 
are  the  more  to  be  lamented  as  they  have  occa¬ 
fioned  the  Lofs  of  many  Perfons  Lives ;  a  great 
many  Inftances  of  which  I  myfelf  have  feen  \ 
and  the  like  may  be  often  obferved  in  the  Small 
Pox  in  particular,  in  which  Diforder  you  will 
find  many,  and  fome  of  good  Senfe  and  Capa- 

*  That  the  Blood-Veflels  have  a  PafTage  into  the  Guts, 
has  been  made  plainly  to  appear  by  the  ingenious  Mr.  Hale , 
in  his  Staticks ,  vol.  II.  pag.  149.  Who,  by  injeding  Ver-. 
mil  ion  and  Water  into  the  Blood-Veflels,  with  no  greater 
Force  than  that  of  the  circulating  Blood,  he  found  fome  of 
the  Vermilion  always  came  into  the  Cavity  of  the  Guts. 

city, 
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city,  to  imagine  that  what  they  call  a  good Nurfe , 
is  of  more  Confequence  towards  the  Life  of  the 
Patient  than  the  Advice  of  the  beft  Phyfician. 
As  this  is  a  Thing  too  generally  received  in  fome 
Places,  I  (hall  beg  leave  to  make  a  Remark  or 
two  thereon. 

I  have  in  my  own  Practice  known,  the  Begin¬ 
ning  and  Rife  of  many  of  thefe  knowing  and 
underftanding  Nurfes,  moft  of  which  after  they 
have  feen  three  or  four  Perfons  nurfed  in  the 
Small  Pox,  and  have  thereby  been  able  to  en¬ 
quire  for  two  or  three  empiretical  Remedies  have 
then  fet  up  for  profefs’d  Nurfes,  and  pretended 
to  underhand  this  Diforder  better  than  thofe  Per¬ 
fons  who  have  made  Phylic  their  Study  for  many 
Years,  joined  with  a  long  Experience. 

Now,  tho’  one  fhould  have  imagined  that  a 
Cafe  fo  plain  as  this  is,  would  be  feen  thro'  by 
all,  even  by  thofe  whofe  Underftanding  is  not 
the  moft  clear  5  yet  we  daily  fee  how  thefe  Crea¬ 
tures  impofe  upon  the  Credulous ,  telling  them 
what  Cures  they  have  perform’d  on  fuch  and 
fuch  Perfons,  who,  fay  they,  had  the  Small  Pox 
fo  bad  that  it  was  twenty-one  Days  before  it 
turned. — Therefore  as  this  and  fuch  like  Fadfs 
are  entirely  falfe,  (and  told  either  for  want  of 
knowing  better,  or  elfe  to  impofe  on  thofe  Peo¬ 
ple  they  tell  it  to)  I  fhall  give  a  fhort  Pliftory  of 
this  Diforder,  and  then  (hew  that  the  proper 
Methods  of  Cure  are  fuch  as  Nature  points  cut. 

The  Symptoms  attending  the  fir  ft  Stadium 
of  the  Small  Pox,  are  cold  Shiverings,  Head  and 

B  Back 
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Back  Ach,  Latitude,  Third:,  Naufea  and  V o» 
miting. 

Now,  as  it  is  obferved  amongd  the  poorer 
Sort  of  People,  where  Nature  is  left  to  itfelf,  that 
the  later  the  Small  Pox  appear  fo  much  the  more 
favourable  will  the  Diforder  be,  unlefs  their 
Appearance  is  prevented  by  fome  violent  Symp¬ 
toms,  viz.  If  they  appear  within  the  fir  ft  twenty 
four  Hours,  or  the  fird  Day  of  Seifure,  they  are 
mortal ;  if  within  the  fecond,  extremely  dange¬ 
rous  ;  if  within  the  third,  lefsfc;  but  if  on 
the  fourth  Day,  or  later,  they  are  generally  of 
the  didindt  Sort,  and  without  Danger.  So, 
knowing  this  from  Experience  and  Obfervation, 
and  dill  remembering  that  general  Rule,  never 
to  oppofe  nor  contradict,  but  always  to  endea¬ 
vour  to  afiid  Nature  in  her  Operations,  we  mud 
know  that  the  proper  Method  in  this  Stadium 
mud  be  as  Nature  diredts ;  fird  to  vomit ;  if 
the  Patient  is  plethoric,  to  bleed,  then  give  Plenty 
of  opening  diluting  Liquids,  thereby  to  empty 
the  Stomach  and  Bowels,  and  alfo  promote  a 
gentle  Perfpiration,  and  by  that  Means  lowering 
the  Variolous ,  or  inflammatory  Fever-  whereby 
the  Small  Pox  is  retarded  in  its  appearance.  This 
Method  fliould  be  continued  till  the  End  of  the 
lixth  Day  from  the  Seifure,  about  which  Time 
they  wall  be  all  out 

*  The  want  of  following  the  Dilates  of  Nature,  in  this 
Diforder,  but  on  the  contrary  giving  hot  Medicines  in  this 
Stadium  of  the  Small  Pox,  (as  is  often  the  Method  amongft 
Nurfes)  I  am  fatisfied,  has  encreafed  the  Fever  fo  much  as  to 
be  the  Death  of  many  Thoufands,  as  ‘effedtually  as  if  they 
had  taken  RatVbane. 


About 


[  11  ] 

About  the  fixth  or  feventh  Day,  after  the  Pa¬ 
tient  has  had  fome  fmall  Refpite,  comes  on  the 
Fever  of  Maturation.  Now  as  it  is  well  known 
that  after  an  Inflammation  or  Phlegmon  is  ar¬ 
rived  at  fuch  a  Height  as  not  to  be  difperfed,  it 
mud  terminate  either  in  Suppuration  or  Mortifi¬ 
cation  5  therefore,  if  the  Patient  is  fo  far  loaded 
with  the  Difeafe  as  to  want  Afiiftance  from  the 
Phyfician,  the  only  proper  Method  to  be  ufed 
mu  ft  be  by  giving  fuch  Medicines  as  are  known 
to  aflift  Nature  in  order  to  carry  on  the  Suppu¬ 
ration,  and  by  that  Means  to  prevent  a  Morti¬ 
fication  *. 

Having  got  thro’  the  Stadium  of  Maturation, 
which  is  generally  finifh’d  about  the  twelfth  or 
thirteenth  Day,  the  next  Thing  to  be  admini- 
fter'd  is  a  gentle  Purge,  which  fhould  feldom 
or  ever  be  delay'd  beyond  the  thirteenth  Day. — - 
This  is  alfo  pointed  out  by  Nature,  for  Perfons 
who  have  it  pretty  favourable,  and  go  thro'  this 
Diforder  with  little  Afiiftance,  have  moft  com- 

*  I  here  forbear  mentioning  any  Medicine  ©r  Recipe ,  left 
Weapons  fhould  be  put  in  the  Hands  of  Madmen  ;  or  at  the 
beft,  in  the  Hands  of  thofe  who  are  ignorant  how  to  ufe 
them.  This  I  do,  being  well  allured  of  the  general  Propen- 
fity  to  Empiricifm ,  or  the  Ufe  of  Quack  Medicines,  and  that 
the  good  EfFefts  of  Medicines  rather  arife  and  take  their 
Force  from  the  Judgment  cf  the  Phyfician ,  in  their  juft  Appli¬ 
cation,  than  from  any  Virtues  inherent  in  themfelves  ;  for  the 
greater  the  real  Virtue  any  Medicine  has,  the  worfe  will  be 

its  Effe£ts,  if  given  improperly. - This  Conuderation  made 

Boerhaave ,  and  all  other  confiderate  Phyficians,  unwilling  to 
give  particular  Recipes,  when  they  treated  of  Difeafes.  'Phis 
Caution  ought  therefore  to  be  obferved  with  the  utmoftStrickt- 
nefs  in  the  Small  Pox,  where  there  is  fo  often  wanted  the 
the  Judgment  of  the  moft  able  Phyfician. 

B  2  monly 
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monly  a  Stool  or  two  about  the  eleventh  or  twelfth 
Day;  tho’  perhaps  they  had  not  one  before  fince 
their  fir  ft  Attack  *. 

This  fhort  Account  of  an  inflammatory  Fever, 
and  the  Small  Pox,  (hews  us  the  Neceffity  for 
a  good  Phyfician  to  underftand,  if  poflible,  the 
Caufes  of  Diforders,  and  that  his  Bufinefs  is  to 
a  (lift  and  not  thwart  Nature  in  her  Operations. 
From  hence  we  may  (ee  the  Reafon  why  fome 
People  are  fond  of  giving  hot  Medicines  in  every 
Stadium  of  the  Small  Pox,  becaufe,  fay  they, 
inch  a  Perfon  was  recover'd  by  drinking  Wine, 
Beer,  &c.  in  the  Small  Pox  after  he  was  thought 
to  be  irrecoverable.  Thefe  Jnftances  are  cer¬ 
tainly  true;  but  then,  as  we  fee  fome  Perfons 
have  been  kill’d,  and  others  cur’d,  in  the  Small 
Pox,  by  one  and  the  fame  Medicine,  fo  we  are 
hereby  taught  that  it  requires  the  Judgment  of 
a  Phyfician,  and  not  a  Nurfe,  to  know  when 
thefe  Things  are,  or  are  not  proper. 

Having  fhew’d  that  a  good  Phyfician  (hould 
be  well  drill’d  in  Theory  as  well  as  Practice,  I 
come  now  to  confider  the  Animal  Oeconomy 
more  particularly.  Now,  the  principal  Parts  for 
the  Life  and  Support  of  the  Human  Frame  feem 
to  he  agreed  on,  in  the  main,  by  all ;  and  like- 
wife  to  have  been  (hewn  by  a  great  many  con¬ 
vincing  Experiments ;  but  their  mechanical  Ufes 

*  Th  is  Method  of  Pradtice  has  even  exceeded  my  Ex¬ 
pectation  ;  for  in  feventy-Jix  Patients  whom  I  attended  this 
laft  Year  1  loll  only  jive ;  one  of  whom  died  the  Day  after 
I  was  lent  for  to  him,  and  another  was  a  Child  of  little  more 
than  one  Year  old,  therefore  he  could  not  be  treated  in  the 
manner  I  could  defire. 

are 
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are  fo  differently  defcribed,  by  different  Authors, 
that  it  feems  the  greateft  Difficulty  to  guefs  which 
is  right,  or  whether  any  one  is  right ;  each  Per- 
fon  bringing  ftrong,  and  feemingly  convincing 
Arguments  againft  the  other’s  Theory. — There¬ 
fore,  believing  that  Nature  always  adts  by  the 
mo  ft  Ample  Means,  and  that  whoever  could  de- 
lcribe  her  Actions  in  the  moft  eafy  and  Ample 
Way  feem’d  the  moft  likely  to  be  right  upon  this 
Foundation,  I  have  here  endeavoured  to  defcribe 
the  Ufes  of  two  or  three  of  the  moft  principal 
Parts,  which  to  me  feem  to  agree  with  their 
Make  and  Situation  in  the  Human  Frame,  and 
alfo  with  all  Experiments  that  have  hitherto  been 
try’d  on  them  ;  but  as  the  following  Theory  is 
fomething  different  from  what  is  now  generally 
received,  fo  I  fhould  not  have  attempted  to  offer 
it  to  the  Publick,  did  not  the  whole  Practice  of 
Phyftck  and  Surgery,  alfo,  feem  to  conftrm  it ; 
and  it  always  has  been  my  Opinion,  and  I  hope 
always  will  be,  that  it  is  the  Duty  of  every  one 
to  lend  their  Affiftance  towards  the  Publick  Good, 
let  it  be  ever  fo  little ;  and  if  what  I  have  here 
offer’d,  be  found  to  be  right,  I  am  well  fatisft- 
ed,  it  will  be  of  great  Confequence  in  the  Me¬ 
dicinal  Art,  and  worthy  to  be  enquired  into  by 
more  able  Hands ;  efpecially,  as  I  imagine,  the 
meaneft  Capacity  will  hereby  be  enabled  to  un- 
derftand  the  chief  Operations  of  thefe  Parts  of 
the  Human  Body. 

Now  the  Things  abfolutely  neceffary  to  keep 
the  Fluids  in  Motion,  and  to  move  the  Parts  of 
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the  Human  Frame,  are,  from  numberlefs  Ex¬ 
periments,  proved  to  be 

Firft,  “  A  fufficient  Quantity  of  Meat  and 
<c  Drink  taken  fuccceffively  at  proper  Diflances 
€C  of  Time  into  the  Stomach,  by  the  Excefs  or 
<c  Defedt  of  which,  the  Fluids  will  run  either 
<c  too  faft,  or  too  ilowly,  and  in  a  fihort  Time 
<c  ftand  Hill. 

Secondly,  cc  The  natural  PrefTure  of  the  At- 
<£  mofphere.” 

Therefore,  as  the  Human  Frame  receives  its 
continual  Supply  for  Encreafe  and  Nouriihment 
from  the  Meat  and  Drink  we  take  into  the  Sto¬ 
mach  ;  fo  it  feems  moft  natural  we  fhouid  there 
begin  our  Enquiry  :  But  in  Order  the  better  to 
underftand  the  Cauies  and  Method  of  Digeftion, 

I  (hall  here  add  a  Note  on  Fermentation,  with¬ 
out  which  Digeftion  will  not  be  fo  readily  un- 
der flood  ;  and  this  Digreflion,  I  hope,  will  the 
more  eafily  be  forgiven  as  Fermentation  muft  be 
allow'd  to  be  an  Operation  of  the  utmoft  Con^ 
fequence  in  the  Medicinal  Art.  Therefore,  as  I 
imagine,  it  is  an  Operation,  the  Caufes  of  which 
have  not  already  been  made  clear  ;  fo  I  fhall  ufe 
my  Endeavour  in  affifting  to  explain  it ;  and  if 
I  do  not  fiicceed  I  fhall  then  be  on  as  good  a 
Footing  as  many  that  have  mifearried  before 
me,  in  the  fame  Attempt;  but  thro'  the  whole 
I  have  taken  all  poftible  Care  to  advance  nothing 
but  what  is  confirmed  by  Experiment. 
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Of  FERMENTATION. 

To  prove  that  the  Caufe  of  Fermentation  is 
not  yet  difcover’d  or  properly  explain'd,  I  think, 

I  need  do  no  more  than  give  you  the  Sentiments 
of  the  great  Boerhaave ,  who  fays  of  it  as  follows, 

*c  Authors,  fays  he,  have  been  at  a  deal  of  Pains 
<c  to  deliver  an  adequate  Definition  of  Fermen- 
“  tation,  but  with  all  their  Care,  they  differ 
“  widely  from  each  other ;  and  not  one  of  them 
affords  us  an  accurate  and  genuine  Defcription 
“  of  the  Thing."  Here  we  find  Boerhaave 
(who  was  one  of  the  greatefl  Chemifts  and  Phi- 
lofophers  of  this  Century)  tells  us  that  no  one 
Philofopher  has  yet  given  a  proper  Definition  of 
the  Caufies  of  Fermentation,  and  at  the  fame  Time 
freely  acknowledges,  for  his  own  Part,  that  the 
Definition  he  lays  down  rather  defcribes  the  Efi- 
feEi  of  Fermentation,  than  declares  its  Caufe. 

Now,  if  by  our  Data  in  Philofophy  we  ima¬ 
gine  the  ailing  Parts  of  this  Machine,  (the  Uni- 
verfe)  are  in  the  Solids,  when  in  Fail  they  be 
in  the  Fluids,  which  I  fuppofe  is  confirmed  by 
Experiments  of  all  Kinds ;  it  feems  not  at  all 
furprifing  that  a  proper  Definition  of  the  Caufes 
of  Fermentation  fhould  not  yet  have  been  difco¬ 
ver’d. — It  likewife  feems  very  probable  that  when 
the  Operation  of  Fermentation  fhall  be  better  un¬ 
derflood,  fome  Things  will  then  be  cleared  up, 
which  will  be  of  the  greatefl  Confequence  to 
Society ;  particularly,  how  the  Food  in  the  Sto¬ 
mach  is  digefled,  how  and  by  what  Means  the 
Chyle  goes  off  into  the  Blood,  how  and  by  what 
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Powers  the  Circulation  of  the  Blood  is  carried 
on,  and  how  the  Animal  Frame  is  nouriflhed  and 
fupported  ;  alfo  the  Caufes  will  then  be  better 
underftood  why  the  Human  Frame  is  fo  fubjedt 
to  Fevers  and  other  inflammatory  Diforders,  from 
whence  they  arife,  why  our  prefent  Method  of 
Practice  is  fo  fuccefsful,  and  alfo  point  out  to  us 
what  other  Methods  are  likely  to  be  of  Benefit, 
and  what  are  not,  both  in  Fevers  and  other  Dif¬ 
orders  incident  to  the  Body. 

Fermentation  then  is  defcribed  and  allowed  to 
be  a  gentle,  flow,  inteftine  Motion  of  the  Parti- 
clesKof  a  heterogeneous  Fluid ;  which  is  often  pro¬ 
duced  by  the  Mixture  of  fome  adtive  Matter  or 
Ferment,  which  Ferment  is  generally  compofed 
of  the  moft  viferus  and  volatile  Parts  of  the 
Body  that  have  been  already  fermented,  as  Yeaft 
&c.  tho1  we  find  by  laying  Vegetables,  which 
have  been  about  half  dried,  in  a  Heap,  in  about 
two  or  three  Days  a  Fermentation  will  come  on, 
which  will  proceed  either  to  Putrefadtion,  or  elfe 
will  break  out  into  an  adteal  Flame. — -Therefore 
it  will  be  proper  to  confider. — Fir  ft,  what  are 
the  requifite  Things  neceflary  to  produce  Fer¬ 
mentation,  likewife  what  promotes  and  what 
hinders  its  Operation.  Secondly,  How  and  by 
what  Means  Vegetables  are  fet  on  Fire  and  burnt 
by  a  Fermentation  of  their  Parts  ;  and  Thirdly, 
Why  at  other  Times  inftead  of  producing  Fire 
and  Flame  a  Putrefadtion  fucceeds. 

Firft  then,  the  neceflary  Things  requifite  to 
Fermentation  are  thefe  that  follow  ;  without  ei¬ 
ther  of  which  Fermentation  cannot  be  carried 
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on. - It  is  neceffary  that  the  Place,  where  Fer¬ 

mentation  is  produced,  fhould  be  open  and  free 
to  the  Air  ;  for  without  Air  Fermentation  cannot 
be  brought  on.— It  is  alio  neceffary  that  the  Air 
be  of  a  proper  Temperature;  for  if  it  be  either 
too  rare,  or  too  denfe,  all  Fermentation  will  be 
flopp'd.  The  Mafs  to  be  fermented  muft  be 
heterogeneous,  that  is,  confift  of  different  Kinds 
of  Matter. — From  hence  we  find  that  thofe  threfc 
Things  are  requifite  to  Fermentation,  viz.  That 
the  Mafs  to  be  fermented  be  open  and  free  to 
the  Air,  that  the  Air  be  neither  too  denfe  nor 
too  rare,  and  that  it  be  compofed  of  Matter  of 
different  Kinds.  Therefore 

As  a  proper  Temperature  of  the  Air  is  found 
to  be  the  adding  Agent  in  Fermentation,  fo  our  En¬ 
quiry  muft  be  how  and  in  what  Manner  the  Air 
adts  on  the  fermenting  Mafs. — In  order  to  know 
this,  let  us  make  our  Obfervations  on  the  Infu- 
fion  of  Malt,  or  what  we  call  Wort :  It  is  re¬ 
mark'd  by  every  Body  concern’d  in  Brewing  that 
the  Wort  works  kindeft  and  beft  when  the  Air  is 
moderatejy  warm,  i.  e.  when  neither  the  violent 
Heat  in  Summer  nor  the  excefiive  Cold  of  Win¬ 
ter  prevails. — It  is  alfo  obferved,  that  the  proper 
Time  for  mixing  the  Yeaft  with  the  Wort,  is, 
when  the  Wort  is  neither  too  hot  nor  too  cold, 
but  about  Bloodwarm,  more  or  lefs,  according 
to  the  Temperature  of  the  outward  Air.  If  the 
outward  Air  is  cold,  then  the  Yeaft  fhould  be 
mix’d  with  the  Wort,  before  it  is  quite  fo  cold; 
and  vice  verfd ,  if  hot.  It  is  found  from  Expe¬ 
rience  that  if  Brewers  negledt  this  Time,  either 
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their  Beer  works  not  at  all,  or  if  it  does  it  is  ir¬ 
regular,  in  Proportion  as  they  have  exceeded  or 
come  fhort  of  this  proper  Time.  — Having  got 
thus  far  from  Obfervations  and  Experiments,  let 
us  now  try  to  make  proper  Inferences  from  them; 
to  affift  us  herein  we  mull  remember  that  inva¬ 


riable  Rule  in  Hydroftaticks,  viz.  Fhat  a  Body 
tmmerfed  in  any  Fluid ,  fpecifically  lighter  than  it - 
felf  will  Jink ,  other  wife  it  will  emerge  and  get  to 
the  Fop.  Dr.  Morgan  has  certainly  gone  a  great 
Way  towards  the  Explanation  of  the  Phenome¬ 
non  of  Fermentation,  and  had  he  known  and  con¬ 
sidered  by  what  Means  the  Attraction  of  the 
Parts  of  the  Liquor  did  proceed,  I  doubt  not 
but  he  would  have  given  a  fatisfaCtory  Account 
of  the  Caufes  of  it.  —  His  Principles  are  thefe, 
viz.  <c  That  the  expanfive  Force  of  the  Air,  ra- 
rifled  by  the  ACtion  of  Fire  and  Air,  is  the 
ce  univerfal  natural  Caufe  of  Fermentation 
he  alfo  fays,  “  There  are  two  great  Powers  or 
<c  Principles  in  Bodies,  viz.  an  attractive,  cohe- 
<c  five  Power,  in  the  fmall  Particles  of  Matter, 
<c  as  the  Principle  of  all  Reft,  Concretion,  &c. 
“  and  the  expanfive  Force  of  heated  Air ,  as  the 
“  Principle  of  Fermentation.  On  the  different 
c<  Proportion  and  Adjuftment  of  thefe  two  oppo- 
tc  fite  Forces,  with  refpeCt  to  each  other,  the 
Conftitution,  Texture,  and  Cohefion  of  Bodies 
are  faid  to  depend.  —  If  the  attractive  Power 
c<  prevails,  the  Quantity  of  ContaCt  or  Degree 
“  of  Cohefion  will  be  continually  increafed  to  a 
“  certain  Pitch,  where  it  will  reft :  On  the  con- 
ct  trary,  if  the  expanfive  Force  of  the  Fire  and 
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“  Air>  included  in  any  Body,  or  Mafs  of  Mat- 
<c  ter,  prevails  againft  the  attradive  Power  of 
<c  the  contiguous  Parts,  the  Parts  muft  necefla- 
cc  rily  recede  from  the  Points  of  Contad :  The 
<c  Recefs  of  all  Parts  of  Bodies  from  their  Points 
cc  of  Contad,  and  the  Separation  and  Divifion 
cc  confequent  thereon,  is  what  we  call  Rarefac- 
u  tion .  As,  on  the  contrary,  the  Approach  of 
C£  the  Parts  nearer  to  the  Points  of  Contad,  is 
<c  called  Condenfation.  Now  from  the  contrary 
<c  Effeds  of  thefe  two  Forces,  there  naturally 
cc  arifes  an  inteftine  Commotion,  Collifion,  and 
<c  natural  Struggle  of  the  Parts  among  them- 
£C  felves,  i.  e.  the  Parts  aded  on  by  two  fuch 
<c  oppolite  Forces,  will  fly  off  and  recoil,  recede, 
cc  and  accede,  in  Proportion  to  the  Strength  and 
<£  Energy  of  the  oppolite  Powers,  ’till  one  or 
“  other  prevail,  either  to  fix  and  condenfe,  or  to 
“  diffolve  and  diffufe  it ;  which  alternate  Mo- 
<c  tion  is  what  we  call  Fermentation.  —  If  the 
£C  attradive  Force  prevails,  the  molt  fluid  Body 
£C  will  be  confolidated,  as  Water  into  Ice. — — 
tc  On  the  contrary,  if  the  expand ve  Force  pre- 
cc  vails,  the  firmed  Body  will  be  broke  and 
£<  diffolved.” 

Here  then  we  find  a  very  exad  Enumeration 
of  the  Phenomena  obferved  in  Fermentation  ; 
it  remains  only  to  fhew  how  the  Fire  and  Air 
ad  on  each  other  fo  as  to  caufe  the  Fxpanjion  or 
Rarefaction  ;  and  from  whence  the  Attraction  of 
the  Parts  of  the  Body  proceed. - The  Attrac¬ 

tion  of  the  Parts  of  the  fermentable  Body  may 
be  eafily  fhewn  to  proceed  from  the  PreiTure  of 
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the  Air ;  for  we  find  that  by  taking  away  Part 
of  this  Prefiure,  by  the  Air-Pump,  a  much  lefs 
Degree  of  Heat  will  make  Water  boil,  than  does 
in  the  common  Air,  and  therefore  what  is  called 
the  Attraction  of  Water  or  any  Liquid,  is  always 
in  Proportion  to  the  Denjity ,  and  confequently 
to  the  Prejjure  of  the  Air  ;  as  we  find  any  Liquid 
has  a  greater  Degree  of  Attraction ,  and  will  re¬ 
quire  a  greater  Degree  of  Heat  to  make  it  boil, 
in  Proportion  as  the  Air  in  which  it  is  placed 
has  a  greater  or  leffer  Degree  of  Denfity  or  Pref- 
fure.  —  This  Prefiure  of  the  Air,  I  believe,  will 
not  be  thought  inadequate  to  caufe  not  only  the 
Attraction  of  thefe  Fluids,  but  alfo  of  all  other 
Bodies ;  if  we  do  but  confider  the  alrnoft  incon- 
ceiveable  Force  that  the  whole  terraqueous  Globe 
fuftains.  Mr.  Pafchal  computes  that  every  fquare 
Foot  of  Matter  on  this  Earth  is  conftringed  or 
bound  together  by  a  Force  amounting  to  2232 
Pounds,  and  every  fquare  Inch  to  upwards  of 

15  Pounds. - Having  found  the  Caufe  of  the 

Attraction  we  muft  now  enquire  from  whence 
the  RarefaCtion  proceeds,  which,  when  we  have 
once  found,  I  imagine,  the  Phenomenon  of  Fer¬ 
mentation  will  be  intelligible  even  to  thofe  of  a 
mean  Capacity,  to  thofe  that  are  little  acquainted 
with Philofophical  Studies. — We  find  thatExpan- 
fion  is  occafioned  by  putting  Ye  aft  to  the  Wort 
when  it  is  of  a  proper  Heat. — We  likewife  know 
that  this  Yeaft  confifts  of  a  great  Quantity  of 
fubtle,  fpirituous,  volatile  Particles,  wrapp'd  up  in 
others  of  a  vifcid  Nature;  therefore,  when  thefe 
fubtle  and  volatile  Particles  come  to  be  put  in 
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Motion  by  the  remaining  Heat  of  the  Wort,  they 
expand  themfelves,  and  by  being  fpecifically 
lighter  than  the  Wort>  are  forced  upward 
with  fome  of  the  Liquor  in  which  they  are  em 
tangled,  ’till  it  comes  to  the  Surface  of  the  Li¬ 
quor,  where  fome  of  its  volatile  and  fubtle  Parts 
are  forced  off  into  the  Air,  and  the  Remainder, 
being  then  heavier  than  the  Reft  of  the  Wort ,  is 
forced  downwards,  by  the  Preflure  of  the  Air. — 
This  inteftine  Motion  being  once  begun  it  muft 
occafion  a  Collifion,  Ofcillation,  or  ftruggle  of 
the  Parts  among  themfelves;  and  as  I  have  (hewn 
in  my  Treatife  on  Electricity ,  that  any  Motion, 
where  there  is  Air,  produces  Fire  or  Light,  fo 
by  this  inteftine  Motion  more  Heat  is  produced 
by  the  Fridtion  of  the  Air  againft  the  Parts  of 
the  Fluid  ;  and  as  Mr.  Morgan  has  juftly  ob- 
ferved,  the  Parts  a  died  upon  by  two  (uch  op- 
polite  Forces,  will  fly  off  and  recoil,  recede  and 
accede,  in  Proportion  to  the  Strength  and  Energy 
of  the  oppolite  Powers,  ’till  one  or  the  other 
prevail,  either  to  fix  and  condenfe,  or  to  diffolve 
and  diffufe  it.  —  From  hence  we  may  obferve, 
that  when  a  Fermentation  is  brought  on,  either 
by  throwing  a  Parcel  of  half-dried  Vegetables  in 
a  Heap  or  other  wife,  the  Fermentation  will  con¬ 
tinue,  if  every  Thing  requifite  for  Fermentation 
is  there,  ’till  the  Moifture  is  fo  far  evaporated 
that  the  Refidue  breaks  out  into  a  Flame,  and 
by  that  Means  entirely  diffolves  the  Vegetables ; 
or  if,  on  the  contrary,  the  Moifture  prevails, 
then  the  Fermentation  continues  ’till  the  whole 
Mafs  is  diffolved  by  Putrefadtion, 
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Having  now  given  an  Account  of  Fermenta¬ 
tion,  let  us  return  to  our  Enquiry  about  the  Ani¬ 
mal  Oeconomy. — The  Aliments  are  taken  into 
the  Mouth,  where  they  are  cut  or  bruifed  to 
Pieces  by  chewing,  mix'd  with  the  Saliva ,  from 
thence  fent  into  the  Stomach  for  future  Digefti- 
on.- — To  me  Hoffman  feems  to  have  given  the 
beft  Defcription  of  the  Nature  of  the  Saliva ,  and 
alfo  in  what  Manner  Digeftion  is  carried  on,  I 
therefore,  fhall  give  his  Account  of  it,  and  then 
endeavour  to  make  it  appear  that  he  is  in  the 
right ;  after  which  I  fhall  go  on  to  the  Circula¬ 
tion  of  the  Blood ,  where  and  in  what ,  the  Power 
of  that  Motion  confifts,  with  the  Ufe  of  the 
Heart  and  Lungs  toward  that  Motion. 

“  The  Saliva,  fays  he,  is  a  thin  pellucid  Fluid 
sc  which  doth  not  concrete  by  Heat  •  is  almoft 
cc  void  of  Tafte  and  Smell,  and  when  agitated 
€C  forms  a  tenacious  Froth  ;  it  is  feparated  by  all 
€C  the  Glands  of  the  Mouth,  and  during  Hunger 
<c  is  more  copious,  fluid,  and  acrid ;  after  long 
<c  Fafting  is  very  acrid,  penetrating,  detergent, 
and  folvent ;  it  excites  Fermentation  in  farina- 
<c  ceous  and  fucculent  vegetable  Subftances  and 
“  Syrups." 

“  As  foon  as  the  Aliments  have  pafied  into 
€£  the  Stomach,  the  inferior  Mufcle  of  the 
4£  Diaphragm  contracts  upon  the  inferior  Part  of 
*c  the  Gullet  which  paffes  thro'  it,  and  thus 
*c  clofes  up  the  Stomach.  The  Food  thus  rnoift- 
£C  ned,  and  at  the  fame  Time  full  of  Air  depo- 
<c  fited  in  the  clofe,  moift,  and  warm  Stomach 
*c  according  to  the  different  Materials  of  which 
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cS  it  confided ;  the  villous  Coat  of  the  Stomach 
<£  which  immediately  embraces  the  alimentary 
£C  Mafs,  fupplies  it  perpetually,  by  innumerable 
£C  Emiflaries,  with  a  thin,  pellucid,  frothy  Hu- 
££  mour,  abounding  with  Spirits  and  little  Salt, 

£C  which  in  mod  voracious  Animals  is  neither 
££  alcaline  nor  acid,  but  fomewhat  acrid,  after 
cc  long  Fading;  and  with  a  more  vifcid  and  mu- 
<c  cous  Humour  difcharged  into  the  Cavity  of 
££  the  Stomach,  from  certain  Glands  dedin’d  for 
£C  that  Purpofe,  alfo  the  Relidts  of  the  former 
£C  Aliment  are  mix’d  and  agitated  with  it ;  that 
£C  the  Air  contained  in  the  alimentary  Mafs  ra- 
£C  rifying ,  divides  it  intimately;  and  that  the 
££  Heat  of  the  Part  excites  and  promotes  the 
££  Adtions  of  all  thefe,  ’tis  evident  that  the  Food 
£<  mud  in  the  Stomach  be  macerated ,  diluted , 

<c  fwell'd,  attenuated,  fermented ,  and  diffolved , 
£C  and  thus  render’d  fit  to  mix  with  the  animal 
cc  Juices,  and  pervade  the  minute  Canals  of  the 
££  Body.”  Thus  far  Hoffman . 

<£  Sometime  after  the  Meat  and  Drink  are  in 
£C  the  Stomach,  (fays  another  Author)  its  natu- 
<£  ral  Heat  joined  with  the  Juices  fecreted  out 
£C  of  the  Glands,  brings  on  a  Fermentation ; 
tc  which  increafes  the  Heat,  rarifies  the  Air, 
£C  whereby  it  expends  itfielf,  and  puts  the  vo- 
££  latile  Salts,  Air,  &c.  contained  in  the  Meat 
<c  and  Drink  in  Motion,  the  lighted  Particles 
C£  flying  upwards,  and  the  heavied  fubfiding 
<£  downwards,  but  by  the  Motion  of  the  Lungs, 
<£  Stomach,  and  Body,  the  Contents  of  the  Sto- 
C£  mach  are  frequently  inverted  and  turned  ;  fo 

££  that 


[Ml; 

<c  that  the  lighteft  Corpufcles  are  continually 
<c  afpiring  and  dividing  the  heavier,  and  yet  con- 
<c  tinually  turn’d  down ;  and  the  heavier  fix’d 
<c  Salts  contribute  by  Friftion ;  ’till  by  dividing 
<c  the  Matter  infinitely  fmall,  make  it  take  up 
€<  a  greater  Space,  and  by  the  Buftie  the  Cor- 
*c  pufcles  make  in  flying  this  Way  and  that  Way 
<c  with  great  Force,  and  the  Elaflicity  of  the  Air 
«c  expand  the  Fluid  in  Proportion  to  the  Quan- 
<c  tity  of  the  Agents  and  their  Agitation ;  fo  prefs 
ftrongly  againft  the  Stomach,  which  is  ftrong- 
cC  ly  comprefs’d  by  the  Air  without,  and  hereby 
«c  the  volatile  Matter,  as  the  finefl:  and  mofl:  ac- 
«  tive  Particles  of  Air,  volatile  Salts’,  and  Parti- 
<c  cles  of  Water,  Oil,  and  earthy  Matter  to  which 
°  they  adhere,  or  which  they  can  drive  along 
with  them,  prefs  into  the  upper  Part  of  the 
<c  Stomach  and  Guts,  and  thence  into  the  Lac- 
s<  teal  Veffels,  where  they  only  find  vent  in 
<c  Form  of  Steam,  and  by  that  Force  drive  the 
<c  grofler  Matter  which  will  not  pervade  them 
cc  downwards ;  and  when  Digeftion  is  once  be- 
cc  gun,  the  Difiblutioh  of  the  Meat  by  volatile 
cc  Salts,  &c.  frees  more  volatile  Salts,  fo  a  frefli 
Supply  of  Steam  is  continued  ’till  the  Meat  is 
“  thoroughly  digefted.” 

As  the  Chyle  has  been  obferved  to  proceed 
from  the  Guts  thro’  fome  of  the  mofl:  minute 
Veffels  that  can  be  difcover’d  in  the  Human 
Frame,  and  from  thence  thro’  the  Mef enteric 
Glands,  then  to  the  Receptaculum  Chyli ,  and  from 
thence  into  the  Blood  at  the  Subclavian  Vein  or 
Veins.-— As  by  a  great  many  Obfervations  this 
has  been  found  to  be  the  Method  it  enters  the 

Blood, 
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Blood,  it  feems  a  little  furprifing,  that  the  Caufe 
of  this  Motion  of  the  Chyle  from  the  Guts  into 
the  Blood,  fhould  not  have  been  accounted  for 
any  otherwife,  than  that  it  is  the  fined  Parts  of 
the  Meat  and  Drink  prefs’d  out  into  the  Chyle 
Veflels  as  it  pafleth  thro’  the  Guts.  —  Now,  I 
think,  if  the  Chyle  was  feparated  from  the  Reft 
of  the  Contents  in  the  Guts  after  the  above  Mam 
ner,  which  is  no  more  than  a  draining  of  the 
finer  Parts,  it  muft  be  vaftly  infufficient  to  puftx 
it  thro’  the  many  Paffages  it  pervades,  before  it 
enters  the  Blood  at  the  a Subclavian  Vein  ;  and 
likewife  if  this  were  the  Cafe,  the  Guts  that  are 
generally  fulleft  would  have  the  greateft  Num¬ 
ber  of  Ladteal  or  Chyle  Veflels  ;  whereas  on  the 
contrary  we  find  the  greateft  Number  in  the 
< "Jejunum ,  which  is  generally,  if  not  always, 
found  empty  after  Death ;  which  makes  their 
Difcovery  to  be  then  made  with  the  utmoft  Dif¬ 
ficulty;  fo  that  where  Anatomifts  defire  to  fee 
thefe  Ladteals  more  plainly,  they  always  difiedt 
fome  living  Animal  three  or  four  Hours  after 
eating,  which  feems  a  great  Confirmation  (a- 
mongft  a  great  many  others)  that  the  Chyle  paf¬ 
feth  in  Form  of  Steam  ;  for  if  it  paflfed  otherwife, 
we  fhould  certainly  find  it  after  Death  as  well  as 
before;  but  if  in  Form  of  Steam,  then  as  foon 
as  the  Animal  is  dead,  it  muft  all  have  either 
enter’d  the  Blood  or  be  condenfed  into  a  very 
fmall  Compafs 

*  Dr.  Morgan  has  proved  in  his  Mechanical  Pra£tice  of* 
Phyfick,  that  4 4  no  Subfiances  can  pafs  the  Ladteals,  recipient 
44  Lymphaticks,  but  in  Form  of  a  Fluids  previoufly  reduced  to 
44  an  exceeding  fine  and  imperceptible  Vapour F  See  p.  6. 

D  I  think 
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I  think  we  are  tolerably  certain  that,  in  the 
Diffolution  of  the  Meat  in  the  Stomach,  there  is 
a  Fermentation,  and  of  Confequence  by  the  At¬ 
trition  of  the  aerial  Particles  there  muft  be  Heat, 
which  will  produce  Steam.  —  I  believe  it  is  ge¬ 
nerally  thought  that  the  Parts  of  any  Liquid  muft 
be  very  much  attenuated,  before  it  is  fent  off  in 
Steam ;  and  then  the  iineft  of  its  Parts  will  pafs 
with  the  finer  Parts  of  the  Air,  in  that  Form, 
and  by  that  Means  enter  where  other  wife  that 
Liquid  would  not.— That  there  certainly  is  Steam 
in  the  Blood  may  be  eafily  proved,  and  feen,  by 
looking  at  Blood  juft  let  out  of  a  Vein,  in  cold 
Weather^  and  alfo  when  we  fweat  in  Bed,  by 
putting  out  ones  Hand  and  placing  it  between 
our  Eyes  and  the  Light,  from  which  the  Steam 
may  be  feen  to  be  difcharged  plentifully ;  like- 
wife,  we  often  fee  it  difcharged  from  the  Lungs 
with  our  Breath,  efpecially  in  cold  Weather  ; 
which  Steam  can  enter  the  Blood  no  other  Way 

0 

but  by  the  LaCteal  Veffels,  and  perhaps  not  thro’ 
them  any  other  wife  but  in  that  Form,  and  then 
only  when  the  Guts,  and  the  Mouths  of  the  Lac¬ 
teal  Veffels,  are  difcended  by  the  Steam  within 
the  Guts. 

It  has  alfo  been  fhewn  by  numberlefs  Expe¬ 
riments,  what  &n  unlimited  Power  rarefied  Air, 
or  Steam  has;  particularly  in  that  ingenious  Con¬ 
trivance,  the  Fire  or  Steam-Engine,  by  which 
we  may  fee,  that  were  it  poffible  for  the  Steam 
to  be  confin’d  and  the  Rarefaction  to  be  in- 
creafcd  by  the  continual  Addition  of  Fire,  it 
.might  be  made  capable  of  lifting  or  deftroying 
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the  whole  terraqueous  Globe,  as  is  often  made 
apparent  by  the  fatal  Effedts  produced  by  Earth¬ 
quakes  ;  the  Caufe  of  which  is  generally  allow’d 
to  be  a  Sulphurous,  or  other  Steam  very  much 
rarefied  within  the  Bowels  of  the  Earth. 

I  think  it  may  eafily  be  conceived  how  the 
Heat,  adting  in  the  Degree  it  ordinarily  does, 
in  the  Stomach  and  Guts,  by  being  confined, 
may  have  a  Power  of  not  only  fending  the  Chyle 
into  the  Blood,  but  alfo  of  fending  the  Blood  to 
the  extreme  Parts  of  the  Body  ;  and  we  fee  that 
whenever  the  Blood  is  thickned  fo  much  ( let  it 
be  from  what  Caufe  foever)  as  not  to  be  capa¬ 
ble  of  paffing  the  fmall  capillary  Arteries  at  the 
extreme  Parts,  the  Confequence  that  follows 
will  be  a  Fever,  from  the  encreafed  Quantity  of 
Heat  or  Steam;  which  is,  perhaps,  the  only 
Method  in  Nature  whereby  thefe  Obftrudtions 
can  be  diffolved,  open’d,  and  difcharged ;  and 
the  prefent  Pradtice  of  Phyfick  in  thefe  Cafes  a- 
grees  exadtly  with  what  feems  neceffary,  viz. 
the  leffening  the  Quantity  by  Blood-letting,  there¬ 
by  giving  more  Room,  and  by  that  Means  a- 
bating  the  refilling  Power  of  the  obftrudting 
Matter,  by  all  fuch  Medicines  as  moiften,  foften, 
open,  dilute,  refolve  and  cleanfe ;  as,  from  Ex¬ 
perience  we  generally  find,  opening,  neutral,  fol- 
vent  Medicines  to  anfwer  beft,  with  plenty  of 
warm,  diluting,  aqueous  Liquors ;  by  this  Me¬ 
thod  the  obftrudting  Matter  is  diffolved  and 
wafh’d  away,  the  Pores  become  open,  and  the 
general  Difcharge  by  Per  fp  Ration  is  again  re*“ 

D  2  ftored  5 
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ftored  ;  fo  the  Caufe  of  the  Fever  being  removed* 
the  Bffedts  muft  ceafe. 

From  what  has  been  faid  concerning  the  rai- 
fing  the  Steam  in  the  Stomach  and  Guts,  and 
from  thence  producing  the  Circulation  of  the 
Blood  and  all  the  Juices,  (if  it  be  true,  as  it 
feems  undeniable  to  be,  and  worthy  to  be  far¬ 
ther  inquired  into)  it  may  be  eafily  underftood 
how,  and  in  what  Manner  thefe  Operations  are 
carried  on,  and  this  with  little  Trouble  and  At¬ 
tention. 

Thefe  Obfervations,  therefore,  may  be  of  the 
more  Ufe  as  at  this  Time  the  Practice  of  Phy- 
fick  among  the  poorer  Sort  of  People  is,  almoft, 
entirely  in  the  Hands  of  the  Apothecaries,  fome 
of  whom  have  not,  or  will  not  allow  them  [elves 
Time,  neither  have  they  Inclination  to  ftudy  or 
make  themfelves  Matters  of  the  Theory  of  Phy- 
fick  ;  whilft  others  for  more  fubftantial  Reafons, 
have  it  not  in  their  Power  to  underftand  it ;  ftill 
going  on  in  that  empiretical  Method  of  giving 
one  Medicine  for  one  Complaint,  and  another 
for  another,  without  ever  confulting  the  Reafon, 
or  Caufe  of  the  Diforder  for  which  the  Medi¬ 
cines  were  given  5  and  as  every  Body  that  is  a 
little  converfant  with  Phyfick  may  eafily  fee,  that 
one  and  the  fame  Complaint  often  proceeds  from 
quite  oppofite  Caufes,  therefore  if  the  Diforder 
be  no  farther  confider’d,  than  only  as  to  the 
Complaints  themfelves,  which  I  am  afraid  is  too 
often  the  Cafe,  they  have  (in  fome  Difeafes)  juft 
an  equal  Chance  whether  the  Medicine  given 
fliall  do  Good  or  Harm,— As,  for  Jnftance,  a 

Delirium 
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Delirium  may  proceed  from  a  Want  of  a  fuffici- 
ent  Quantity  of  that  fubtle  Steam  or  Vapour  in 
the  Brain  for  its  neceffary  Ufes ;  which  fome- 
times  happens  after  lingering  Fevers,  when  the 
Strength  has  been  greatly  exhaufted,  and  Na¬ 
ture  of  courfe  left  low  and  languid  ;  and  it  alfo 
may  proceed  from  its  being  fent  there  in  too 
great  a  Quantity,  which  frequently  happens  upon 
catching  cold  5  and  may  arife  from  Repletion 
of  any  kind.  Now  the  Confequence  in  thefe 
Cafes  will  be,  that  if  the  Delirium  which  pro¬ 
ceeds  from  too  great  a  Quantity  of  Steam,  or 
Vapour  colledted  in  the  Brain,  and  the  Delirium 
which  proceeds  from  a  Defeat  of  it  be  treated 
after  one  and  the  fame  Manner;  it  is  obvious  to 
fee,  that  the  Patient  will  Hand  a  worfe  Chance 
from  fuch  injudicious  Treatment  of  the  Difeafe, 
than  perhaps  he  might  have  done,  if  left  en¬ 
tirely  to  Nature.  The  fame  Obfervation  will 
hold  likewife  equally  true  with  regard  to  Intef- 
tinal  Complaints ;  feeing  it  is.  well  known  there 
are  different  Species  of  Cholicks  arifing  from 
various  and  opposite  Caufes ;  and  yet  the  Symp¬ 
toms  in  each  may  in  many  Refpedls  be  fome- 
thing  fimilar;  fo  that  unlefs  particular  Regard 
be  had  to  the  fpecific  Caufe  of  the  Difeafe,  in 
the  Treatment  of  it,  great  Danger  mu  ft  enfue 
of  courfe. 

As  Nature  always  afts  with  Uniformity,  and 
it  is  now  allow'd,  by  the  niceft  Inquiries  into 
Nature,  that  there  is  a  great  Analogy  between 
Animals  and  Vegetables  5  and  as  Vegetables  are 

nourifh’d 
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nouriflTd  and  kept  in  their  Vigor  by  the  fame 
Agents,  adding  in  the  fame  Manner,  fo  it  mu  ft 
be  an  additional  Argument  that  the  Human 
Frame  is  nourifhed  and  fupported,  and  its  Fluids 
kept  in  Motion  as  above  deferibed. 

Dr.  Shaw  in  one  of  his  Notes  on  Boerhaave , 
when  fpeaking  of  the  Caufe  of  the  Rife  of  the 
Sap  in  Vegetables,  gives  the  following  Defcrip- 
tion  of  it.  See  his  Chymiftry,  vol.  i.  pag,  136. 
£C  The  Juices  in  Plants,  fays  he,  are  fuppofed 
cc  to  arife  in  capillary  Veffels,  in  For?n  of  a  fub- 
cc  tile  Vapor ,  which  being  condenfed  in  the  Ex- 
<c  tremities  of  the  Plant  by  the  Neighbourhood 
C£  of  cold  Air,  turns  back  in  Form  of  Liquor  thro* 
the  more  patent  Pipes  of  the  inner  Bark  * 

—  So,  on  a  proper  Enquiry,  I  doubt  not,  but 
we  fhall  agree  with  the  above  Note,  in  thinking 


*  Mr.  Clare ,  in  his  Treatife  on  the  Motion  of  Fluids, 
fays,  44  that  Vegetation  is  caufect  (in  Part)  by  the  Sun  in 
44  the  Day  Time;  which  not  only  attenuates  the  Vifcidities 
u  of  the  Sap,  but  alio  ferves  to  enlarge  the  Cavities  of  the 
iC  Plant  and  make  it  fhoot.” — Hence,  in  the  Night  Time, 
when  the  Strength  of  the  Sun  abates,  and  the  Force  below 
a£ts  with  as  great  a  Power  as  before,  the  Steam  from  the 
Earth  is  forced  up  the  Veflels  of  the  Plant.  — Hence  we  fee 
the  Reafon  why  Plants  have  been  obferved  to  grow  fafter  in 
the  Night  than  in  the  Day-Time  ;  for  the  Sun  rarefying  and 
attenuating  the  Fluids  in  the  Leaves  and  upper  Parts  of  the 
Plants  or  Trees,  and  thereby  making  their  Juices  more  thin, 
and  fubtle,  and  fo  lefs  able  to  withftand  the  adding  Force 
from  below. — Thus,  as  the  Power  of  the  Sun  abates,  the  Cold 
of  the  Night  comes  on,  condenfes,  and  thereby  brings  thefe 
Fluids,  which  have  been  fo  much  attenuated,  into  lefs  Space, 
and  by  that  Means  leffens  their  expanfive  Force,  and  caufes 
a  Kind  of  Vacuum ,  which  is  immediately  fupplied  by  the 
Steam ,  or  Vapor  which  is  preffed  into  them  from  below. 

that 
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that  the  Juices  in  Plants  are  raifed  in  the  fame 
Manner  he  defcribes,  the  Vegetables  not  having 
the  leafl  Power  of  attracting  or  fucking  up  the 
Sap,  as  fome  have  imagined,  but  are  quite  paf- 
five;  for  if  the  attracting  Power  lay  in  the  Ve¬ 
getables,  they  would  at  all  Seafons  attraCt  in  the 
fame  Manner ;  but  on  the  contrary,  we  find  they 
do  not,  neither  can  they  aCt  but  when  they  are 
aCted  upon,  as  is  now  (  fince  Gardening  is  fo 
much  improved)  made  plainly  to  appear,  for  in 
Winter  Time,  when  the  Light  or  Heat,  which 
proceeds  from  the  Sun,  is  not  of  fufficient  Force 
to  drive  up  the  Steam  from  the  Earth,  then  the 
Sap  of  moft  Plants  is  in  little  or  no  Motion  ;  but 
then,  we  fee,  that  Deficiency  may  be  fupplied 
either  by  Fire,  Horfe  Litter,  or  any  Thing 
which  by  Fermentation  has  a  Power  to  divide 
and  break  to  Pieces  the  Air  by  that  inteftine  Mo¬ 
tion  ;  and  fo  to  bring  on  a  Rarefaction,  Heat ; 
and  by  that  Means  to  raife  a  Steam,  whereby 
Plants  receive  their  Supply  and  Nourifhment ; 
by  which  we  fee  to  a  Demonftration,  that  the 
'  Heat  (which  cannot  be  produced  any  otherwife 
but  from  Fire)  and  not  the  Plant,  is  the  aCting 
Principle 

We 

*  As  fome  People  have  Imagined,  by  feeing  Liquids  rife 
above  their  Level  in  capillary  Tubes,  that  the  Liquid  was 
drawn  upward  by  fome  unknown  attracting  Quality  of  thefe 
Tubes  ;  fo,  others  have  thought  that  Vegetables  had  a  Power 
to  attrad:  or  fuck  up  Nourishment  from  the  Earth,  in  the 
fame  Manner ;  therefore  to  reCtify  this  erroneous  Opinion  of 
theirs,  I  fliall  produce  an  Experiment  or  two  of  Dr.  Jurins 

which 
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We  likewife  fee  that  Plants  may  be  choaked 
or  ftrangled  in  the  fame  Manner  as  Animals ; 

for 

which  puts  it  beyond  Doubt. — See  Cole  s  Hydroftatical  Lec¬ 
tures,  pag.  231.  where  there  is  an  Experiment  which  fhews, 
that  *4  a  Glafs  Funnel  of  feveral  Inches  Diameter,  having  its 
44  fmall  End  drawn  out  into  a  very  fine  Tube,  which  Funnel 
44  being  inverted  and  fill’d  with  Water,  the  whole  Quantity 
44  of  Water  therein  contained  was  fuftained  in  the  Funnel.” 
—-This  Experiment  proves  that  the  Water  was  not  fuftained 
by  the  Attraction  of  the  Tube;  for  fuppofing  the  Tube  to 
have  a  Power  to  attract  a  fmall  Quantity  of  W ater  within 
itfelf,  yet  it  never  was,  nor  could  be  thought  it  had  a  Power 
of  fuftaining  fuch  a  Quantity. — Pag.  240  is  another  curious 
Experiment,  viz.  that  44  a  Tube  open  at  both  Ends,  and  a 
44  Foot  or  two  in  Length,  whofe  lower  Part  is  drawn  out 
44  into  a  fine  Capillary.  This  Tube  being  filFd  with  Mer- 
44  cury,  the  whole  Column  of  Quickfilver  will  be  fuftained 
44  in  it  provided  the  capillary  Tube  be  fufiiciently  fmall.  But 
44  if  the  Mercury  in  the  End  be  fuffer’d  to  touch  any  other 
44  Mercury,  it  runs  all  out  of  the  Tube.  If,  without  letting 
44  it  touch  any  other  Mercury,  a  fmall  Part  of  the  T ube  be 
44  broken  off,  the  Mercury  will  run  out,  ’till  it  comes  to 
44  fome  leffer  Height,  at  which  it  will  again  flop,  the  Height 
44  being  nearly  in  a  reciprocal  Proportion  to  the  Diameter 
44  of  the  fmall  End  of  the  Tube.” 

From  thefe  Experiments  we  learn,  that  the  Rife  and  Suf- 
penfion  of  Liquids  in  capillary  Tubes,  are  not  occafioned  by 
any  attractive  Power  in  the  T ubes  themfelves ;  but  by  the 
Sides  of  thefe  Tubes  taking  off  a  Part  of  the  Preffure  of  the 
Air. — For,  notwithftanding  the  fuppofed  attracting  Annulus 
of  the  capillary  Tube;  (which  Suppofition  is  little  better  than 
the  old  and  juftly  exploded  funicular  Hypothefis)  yet  by  the 
firft  Experiment  with  the  Glafs  Funnel,  we  find,  Water  was 
fufpended  in  the  Funnel,  tho’  the  Top  of  the  Funnel  was  of 
^a  confiderable  Diameter,  and  would  certainly  be  the  fame  let 
the  Experiment  be  tryed  with  a  Funnel  of  any  Diameter, 
provided  the  fmall  End  be  drawn  out  into  a  capillary  Tube. 
—The  laft  Experiment  fhews  us,  that  by  filling,  this  Funnel 
with  Mercury,  the  Mercury  remains  fufpended,  unlefs  it  is 
made  to  touch  fome  other  Mercury. 


Thefe 
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for  theft  they  have  no  Lungs,  yet  they  have  Parts 
which  anfwer  the  fame  End  and  Purpofe  as  the 
Lungs  do  to  Animals,  that  is,  Parts  whereby 
they  difcharge  their  fuperfluous  Steam  :  This  ap¬ 
pears  very  plain  from  Obfervation,  for  a  Plant 
whether  it  be  in  a  Green-Houfe,  or  common 
Hot-Bed  Frame,  when  the  Heat  is  little,  and  of 
Confequence  the  Steam  is  raifed  very  flowly,  the 
Plants  difcharge  but  very  little,  and  you  may 

Thefe  Experiments  point  out  to  us  the  juft  Caufe  of  Suf- 
penfion  and  Afcenfion  of  Liquids  in  capillary  Tubes.  For, 
as  the  Air  as  well  as  all  other  Fluids,  preftes  equally  every 
Way,  fo  of  Confequence  Part  of  the  Prefture  of  the  Air  is 
taken  off  by  the  Sides  of  the  Tube;  and  if  the  Diameter  of 
the  Tube  be  fo  fmall  that  the  lateral  Prefture  of  the  Air  on 
the  Top  of  the  Tube  counterballances  the  perpendicular  Pref- 
fure,  the  Liquids  will  remain  fufpended  in  the  Funnel.  This 
will  always  happen  if  the  Orifice  of  the  capillary  Tube 
downwards  is  fo  fmall  as  that  a  perpendicular  Column  of 
Quickfilver  is  not  fufticient  to  overcome  the  lateral  Prefture 
of  the  Air;  which  is  every  Way  equal  to  a  Column  of 
Quickfilver  above  29  Inches  in  Height ;  which  Prefture  is  no 
inconfiderable  one  ;  and  if  we  come  to  confider  impartially, 
we  fliall  not  think  it  infufficient  to  perform  the  above  Phe¬ 
nomena. 

The  great  and  only  Objection  of  any  Confequence  is, 
that  the  fame  Phenomenon  happens,  with  capillary  Tubes  in 
an  exhaufted  Receiver,  as  there  does  in  the  open  Air^ 
<c  therefore  (fay  they)  the  Prefture  of  the  Air  cannot  be  the 
<c  Caufe  of  the  Afcent  of  Liquors  in  thofe  capillary  Tubes, 

becaufe  this  EfFedf  of  the  Air  muft  be  wanting;  in  an  ex- 

haufted  Receiver/' — — But,  let  it  be  remember’d  that  the 
Prefture  of  the  Air  is  leflen’d  in  the  capillary  Tube,  in  the 
fame  Proportion  it  is  on  the  whole  Surface  of  the  Liquid  in 
the  Receiver. — And  the  Adftion  of  Syphons  in  Vacuo  (which 
is  allowed  by  all  to  be  occafioned  by  the  Prefture  of  the  Air) 
is  a  clear  Demonftration  that  the  Fluid  in  an  exhaufted  Re¬ 
ceiver  acb  in  the  fame  Manner,  as  the  groft  Air  did  before 
it  was  exhaufted. 
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keep  your  Frames  or  Green-Houfe  {hut  for  a 
great  while,  without  any  Prejudice  to  the  Plants, 
but  on  the  contrary,  when  the  Heat  is  great,  and 
the  Steam  is  raifed  apace,  a  greater  Quantity  en¬ 
ters  the  Plant ;  and  if  you  don't,  at  this  Time, 
allow  a  larger  Quantity  and  greater  Freedom  of 
Air,  by  opening  the  Houfe  or  Frames,  the  Plants 
are  foon  choak'd  and  deltroy’d  by  their  own 
Steam ;  this  is  no  more  than  every  common 
Gardener  knows  from  his  own  Experience.— 
We  likewife  find,  that  Animals  are  {mother’ d 
or  choak’d  in  the  fame  Manner,  viz.  for  want 
of  a  proper  Difcharge  of  the  fuperfluous  Steam 
from  their  Lungs.  —  Animals  may  alfo  be  de- 
ftroy’d,  if  the  Atmofphere  or  Air  wherein  they 
Breath,  is  not  of  a  fufficient  Denlity  to  condenfe 
the  Steam  coming  from  the  Lungs ;  as,  for  In- 
{lance,  in  the  Receiver  of  an  Air-Pump ;  tho* 
the  fuppofed  empty  Glafs  is  entirely  full  of  /Ether , 
or  the  finer  Parts  of  the  Air,  which  paffes  in  at 
one  Part  of  the  Receiver  as  fall  as  it  is  difcharg- 
ed  at  another,  yet  Animals  foon  die  on  the  ex¬ 
tracting  the  Heterogeneous  and  grofs  Part  of  the 
Atmofphere,  becaufe  /Ether ,  or  the  finer  Parts 
of  the  Air  are  not  a  proper  Fluid  to  condenfe 
the  Steam  coming  from  the  Lungs  of  thefe  Ani¬ 
mals  $  and  for  that  Reafon  this  Steam  ifiiiing 
from  the  Lungs  falter  than  it  can  be  {applied 
from  the  Guts  thro’  the  Lafteals  and  thence  into 
the  Blood,  and  at  the  fame  Time  the  Preffure 
on  the  Body  of  the  Animal  being  greatly  abated, 
the  Veins  and  fmall  Veffels  on  the  outfide  of  the 
Bbdy  are  extended  and  fill’d  with  Blood,  whilft 
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the  Arteries  and  larger  VelTels  within  are  empty: 
In  this  Situation  it  mu  ft  be  imagined  the  Circu¬ 
lation  of  the  Blood  muft  foon  ceafe,  and  Death 
follow. — Hence  we  fee  the  Reafon  why  People 
who  have  lived  in  the  Country,  'till  they  are  a~ 
bout  twenty  Years  of  Age,  on  their  going  to 
London ,  or  any  other  great  and  populous  City, 
are  often  affedted  with  a  Difficulty  of  Breathing, 
Spitting  of  Blood,  &c.  which  Diforder  proceeds 
from  the  Number  of  Fires  kept  there,  by  which 
Means  the  Air  is  fo  thin’d  and  rarefied,  as  nei¬ 
ther  to  be  of  a  fufficient  Denfity  to  condenfe  the 
Steam  proceeding  from  the  Lungs,  nor  to  coun- 
terballance  the  Expanfion  from  within  fo  far  as 
to  carry  on  an  equal  Circulation  of  the  Blood. 
This  Diforder  is  often  aggravated  in  London ,  by 

a  free  Way  of  Living. - This  Effedt  is  often 

found  alfo,  when  the  Air  is  greatly  rarefied  by 
Thunder,  &c.  —  The  fame  Thing  is  alfo  per¬ 
ceived  by  thofe  which  travel  to  the  Top  of  high 
Mountains,  cc  who  in  Proportion  as  they  afcend, 
<c  find  themfeives  more  and  more  relax'd ;  and 
cc  at  length  fall  into  a  Spitting  of  Blood,  and  o- 
<c  ther  Hemorrhages  by  Reafon  of  the  Air's  not 
<e  fufficiently  binding  up  theVeffelsof  the  Lungs." 
* — This  is  juft  the  fame  as  was  obferved  of  Ani¬ 
mals  inclofed  in  the  Receiver  of  an  Air-Pump, 
which,  as  the  Air  is  taken  from  them5< [well,  vomit  y 
drivel ,  dung,  fweat  and  dye. — All  thefe  Symp¬ 
toms  are  natural  Confequences,  when  the  Pref- 
fure  of  the  Air  is  infufficient  to  counterballance 
the  Expanfion  within.  —  The  fame  Symptoms 
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may  proceed  from  a  free  Way  of  Living,  or  by 
any  Thing  that  encreafes  the  inward  Expanfion. 

From  hence  knowing  the  Caufes  of  the  Dif- 
order  we  may  find  the  Things  neceflary  for  a 
Cure,  to  be  a  cooling  agglutinating  Method  of 
Living,  if  it  proceeds  from  an  increafe  of  the  in¬ 
ward  Expanfion ;  but  if  from  the  Place  you  live 
in,  as  London ,  or  any  other  great  City,  the  only 
effectual  Care  will  be  to  remove  to  a  large  Dis¬ 
tance  in  the  Country, 

From  hence  we  may  alfo  fee  the  Reafon  why 
Fifh  cannot  live  in  our  Atmofphere,  out  of  the 
Water,  viz.  becaufe  the  Fluid  of  our  Atmofphere 
is  too  fubtle  to  condenfe  the  Steam  ifluing  from 
the  Lungs  of  the  Fifh,  and  the  Pre flare  on  its 
outward  Parts  is  too  little  to  counterbalance  the 
inward  Expanfion. 

From  hence  we  may  like  wife  learn  the  Rea- 
fon  why  an  Animal  ufed  to  live  in  our  common 
mix’d  Air  or  Atmofphere  is  killed  or  drown’d 
by  being  kept  immerfed  any  confiderahle  Time 
under  Water,  viz.  by  the  Water,  the  furround¬ 
ing  Fluid  being  too  denfe  or  heavy  for  the  in¬ 
ward  Expanfion ;  the  Steam  coming  from  the 
Lungs  not  being  of  a  fufficient  Strength  to  pufh 
the  Water  before  it,  and  thereby  to  throw  off 
what  is  fuperfluous. — -Hence  all  the  Veffels  of 
the  Body  muft  be  foon  fill’d,  and  by  this  Means 
a  Stagnation  enfue ;  add  to  this,  that  the  Expan¬ 
fion  in  the  Stomach  and  Guts,  may  be  often  lef- 
fen’d  by  the  cold  Water,  which  is  admitted  into 
them.  —  Hence  it  is  eafy  to  learn  what  are  the 
moft  proper  Means  to  be  ufed  for  the  Recovery 
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of  an  Animal  that  has  been  immerfed  in  Water, 
if  recoverable,  viz.  by  leflening  the  Quantity  of 
the  Fluids,  by  Blood-letting ;  and  that  by  a  large 
Orifice,  as  foon  as  poflible ;  after  which,  by  gi¬ 
ving  a  volatile  cordial  Medicine  to  promote  an 
Expanfion  within,  and  raife  the  Steam  in  the 
Stomach  and  Guts  apace,  a  warm  Covering,  with 
Fridtions  all  over  the  Body,  blowing  into  the 
Lungs  now  and  then  with  a  Pair  of  Bellows, 
and  thereby  expanding  them,  in  order  to  give  a 
freer  Paflage  for  the  fuperfluous  Steam  to  get  off. 
— As  the  Death  of  Perfons  hanged  or  fmother’d 
proceeds  from  the  fame  Caufe,  viz.  from  an 
Overfullnefs  of  the  Veflels,  by  a  Retention  of  the 
fuperfluous  Steam,  which  ought  to  be  difcharged, 
fo  the  fame  Means  fhould  be  ufed  for  their  Re¬ 
covery. 

That  this  Method  of  Cure,  by  Accident,  has 
often  produced  happy  Eftedts  on  Subjects  of  this 
Kind,  we  have  had  many  and  repeated  Inftances, 
tho’  few  or  none  of  our  Phyficians  have  endea¬ 
vour’d  to  give  us  an  Account  how  and  by  what 
Means  they  were  brought  about  $  and,  I  doubt 
not,  but  many  Perfons  have  been  loft  for  want 
of  knowing  the  proper  Methods  to  be  ufed  in 
order  to  promote  their  Recovery. 

We  may  carry  this  Analogy  between  Animals 
and  Vegetables  ftill  farther,  and  fuppofe,  with 
the  greateft  Probability,  that  the  fmall  fibrous 
Roots  of  Trees  and  Plants  ad:  the  fame  Parts  to 
them  as  the  Ladeal  Veflels  do  to  Animals  $  that 
is,  as  in  Animals,  when  the  Steam  is  high  in  the 
Stomach  and  Guts,  the  Ladeal  or  Chyle  Veflels 
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are  foon  fill'd  by  that  Steam,  and  by  that  Force 
it  is  fent  into  the  Blood,  thence  thro’  the  Heart, 
to  all  the  extreme  Parts  of  the  Body. — So  in  Ve¬ 
getables,  as  the  Steam  (which  is  forced  up  from 
below  by  the  Light  or  Heat  proceeding  from  the 
Sun,  from  Fire,  from  Dung,  or  any  other  Fer¬ 
mentation)  afcends,  fome  Part  of  it,  that  is  fine 
and  fubtle  enough  to  enter  the  final!  Canals  of 
thefe  Fibres  is  fent  into  them,  and  from  thence 
into  the  Stock,  and  thence  into  the  outermoft 
Extremities,  and  leaves,  where  a  Difcharge  is 
made  of  what  is  more  than  diffident  for  the 
Nourifhment  of  that  Plant  or  Tree  *. 

I  think 


*  That  the  Nourifhment  of  Plants  is  rais’d  in  the  above- 
mention’d  Manner,  and  not  from  an  inherent  attractive 
Force,  or  other  occult  Quality  in  the  Plants  themfelves,  can¬ 
not  well  be  difputed,  there  being  fuch  Number  of  Experi¬ 
ments  proving  the  fame.  This,  that  curious  Obferver  of 
Nature,  Mr.  Hales ,  in  his  vegetable  Staticks,  (vol.  i.  p.  63.) 
has  put  beyond  Doubt,  by  many  convincing  Experiments, 
which  prove  that  the  Sun  has  a  great  Influence  even  at  two 
Feet  depth  under  the  Surface.  After  which  he  Reafons  thus : 
44  Now,  fays  he,  fo  coniiderable  a  Heat  of  the  Sun  two  Feet 
44  Depth  under  the  Earth’s  Surface,  mud  needs  have  a  Jlrong 
44  Influence  in  raifing  the  Moifture  at  that  and  greater  Depths ; 
44  whereby  a  very  great  and  continual  Wreak  muff  always 
44  be  afcending ,  during  the  warm  Summer  Scafon,  by  Night 
c4  as  well  as  by  Day  5  for  the  Heat  two  Feet  Depth  is 
44  nearly  the  fame  Night  and  Day,  the  Impulfe  of  the  Sun 
44  Beams  giving  the  Moifture  of  the  Earth  a  brilk  undulating 
44  Motion,  which  watry  Particles  when  feparated  and  rare- 
44  fled  by  Heat  do  afcend  in  the  Form  of  Vapoury  and  the 
44  Vigour  of  warm  and  confined  Vapour  mult  be  very  con- 
44  ftderable  ;  ’tis  therefore  probable,  that  the  Roots  of  Trees 
and  Plants  are  thus,  by  Means  of  the  Suns  Warmth ,  con- 
ftantly  irrigated  with  frefh  Supplies  of  Moifture  ;  which 
by  the  fame  Means  inftnuates  itfelf  with  fome  Vigour  into 
the  Roots.”  flere  Mr,  Hales  gives  us  an  eafy  and  natural 
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I  think  it  does  not  feem  improbable  that  the 
Leaves  of  Plants  are  of  the  lame  Ufe  to  Plants, 
as  the  Lungs  are  to  Animals  5  for  as  we  fee  in 
Hyfteric  Fits,  when  the  Steam  is  raifed  very 
flowly,  none  is  perceived  to  come  from  the 
Lungs,  by  the  Mouth,  for  fome  Time,  which 
fhews  us  that  no  greater  Quantity  of  Steam  is 
carried  into,  the  Blood  by  the  Ledteals,  than  what 
may  be  fent  off  by  the  Pores  of  the  Skin  ;  fo  in 
Winter,  when  the  Steam  that  is  raifed  from  the 
Earth,  is  very  little,  the  Leaves  of  moft  Plants, 
efpecially  in  thefe  cold  Parts  of  the  World,  drop 
off  as  ufelefs,  and  all  the  fuperfluous  Steam  that 
then  enters  the  Trees  is  fent  off  from  their  Boughs, 
which  can  be  but  very  little ;  but  as  foon  as  the 
Spring  advanceth  and  the  Steam  is  made  to  rife 
more  ftrongly  by  the  additional  Heat  of  the  Sun, 
the  Leaf  is  pulh’d  forth ;  a  greater  Quantity  of 
fuperfluous  Steam  being  then  necelfary  to  be  dis¬ 
charged,  then  there  was  before.  What  makes 
this  the  more  probable  is,  that  whenever  you 
drive  the  vegetable  Steam  into  the  Tree,  either 
by  Fire,  or  by  the  Pleat ,  proceeding  from  Fer¬ 
mentation  of  Horfe-Litter,  or  any  other  Way^ 
let  it  be  what  Time  foever  of  the  Year,  the  Leaf 

Defcription  how  and  by  what  Means  Plants  receive  their 
Supplies  and  Nourifhment,  viz.  by  the  Heat  of  the  Sun  rat- 
fmg  the  nutritious  Moifture  from  the  Earth,  in  Form  of  Va¬ 
pour  or  Steam,  by  which  Force  (that  is,  by  the  Heat  of  the 
Sun)  it  is  made  to  enter  the  fmall  capillary  Roots ;  which, 
as  was  before  obferved,  receive  their  Nourifhment  by  the 
Vapour  or  Steam  rifmg  from  the  Earth,  in  the  fame  Manner 
as  Animals  dp  theirs  thro’  the  Ladbeals,  by  the  Steam  raifed 
from  the  Fermentation  of  the  Meat  and  Drink  in  the  In- 
tedines. 
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is  immediately  pufh’d  forth ;  and  mod:  of  the 
Trees  which  grow  near  the  Line ,  where  the 
Heat  is  fufficient  to  keep  the  Steam  continually 
riling,  do  retain  their  Leaves  all  the  Year.  I 
have  likewife  obferved  that  if  you  pull  off  all  the 
Leaves  from  a  Shrub  or  Tree,  when  it  is  in  the 
higheft  A6t  of  Vegetation,  it  generally  dies ;  if 
not,  it  is  with  the  utmoft  Difficulty  it  can  lan- 
guifh  on  ’till  the  next  fucceeding  Spring  $  which 
fhews  us,  that  the  Leaves  of  Trees  are  of  fome 
more  noble  Ufe  than  only  that  of  Ornament. 

Something  of  this  Nature  was  thought  worthy 
the  Obfervation  of  the  Royal  Academy  at  Paris 
in  the  Year  1707;  for  they  obferv’d  the  great 
Importance  of  the  Leaves  towards  ripening  the 
Fruit,  to  which  they  were  fo  neceffary,  that 
whenever  the  Caterpillars,  as  they  obferved, 
feiz’d  on  a  Tree  in  the  Fruit  Seafon,  tho’  they 
only  deftroy’d  the  Leaves ;  yet  the  Confequence 
here  was,  that  the  Tree  frequently  appear’d  as 
if  dead,  and  the  Fruit  prov’d  abortive. 

From  what  has  been  faid  we  may  find  that 
Hypocrates  underftood  what  were  the  afting  Prin¬ 
ciples  in  the  Animal  Frame  better  than  fome  of 
our  modern  Philofophers ;  for  after  telling  us 
that  Heat  was  the  firft  Principle  of  all  Bodies,  he 
fays  this  of  the  Human  Frame.  <c  In  fhort,  the 
c<  Fire  has  difpofed  every  Thing  within  the  Body 
“  in  imitation  of  the  Univerfe?” 

<c  Hence  (as  another  Author  obferves)  we  find 
*  the  Circulation  of  the  Blood  is  perform’d  by 
C£  two  contrary  Motions,  one  going  from  the 
Heart  along  the  Arteries  to  the  extreme  Parts 
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€£  of  the  Body,  Lungs,  Externals,  and  Inteftines; 
<c  and  the  other  returning  thro’  the  Veins  to  the 
cc  Heart ;  which  two  Motions  are  performed  by 
<c  two  different  Agents  the  one  within  the  Body 
cc  and  the  other  without. 5 ’ 

“The  firft  Motion  is  performed  by  the  Steam 
cc  raifed  out  of  the  Meat,  Drink,  and  Juices  in 
“  the  Stomach  and  Guts;  which  as  it  ferments, 

“  rarefies,  expands,  and  iffues  by  the  joint  Force 
“  of  the  Atmofphere,  and  its  own  Expanfion, 
“  from  the  Stomach  and  Guts,  thro'  the  Ladteal 
“  VelTels  into  the  Receptaculum  Chy!?\  and  thence 
“  thro’  the  Chyle  Dud't  into  the  Subclavian  Vein, 
“  fo  into  the  Vena  Cava,  and  thence  to  the  right 
“  Ventricle  of  the  Heart,  hence  thro’  the  right 
<c  Ventricle  into  the  Lungs,  where  the  Super- 
“  fiuity  is  dif charged,  thence  thro’  the  left  Ven- 
cc  tricle  of  the  Heart  into  the  great  Artery,  thence 
“  into  the  leffer  Arteries  to  the  extreme  Parts  of 
<c  the  Body,  and  to  the  Parts  which  ferve  for 
“  Secretion  and  Difcharge,  where  the  Remain- 
“  der  of  the  laid  Steam  is  either  condenfed  or 
<c  perfpires.  (The  Neceffity  of  which  plainly 
<c  appears,  for  if  the  Blood  were  return'd  as  hot 
i€  to  the  Heart,  as  it  is  when  it  goes  from  it  to 
<c  the  outward  Parts,  the  Heat  would  be  aug- 
u  mented  every  Time  it  circulated,  and  it  would 
*c  be  render'd  fo  thin,  that  the  Steam  would  per- 
cc  vade  and  not  circulate  it,  nor  would  the  Cor- 
<c  pufcles  be  of  proper  Figures  for  Secretion)  and 
ct  of  Confequence  the  Blood  is  brought  into 
6£  much  lefs  Compafs  than  when  it  came  firft 
from  the  Heart ;  and  fo  makes  a  lefs  Degree 
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“  of  Force  neceflary  for  the  fecond  Agent,  which 
<c  is  the  PrefTure  of  the  Atmofphere,  which 
<c  forceth  the  Blood  up  the  fmail  Veins,  which 
<c  encreafe  in  Bulk  'till  they  come  to  the  upper 
<c  or  lower  Parts  of  the  Vena  Cava ,  to  the  Place 
<c  where  they  unite  at  the  right  Auricle  of  the 
tc  Heart,  near  which  the  Steam  iffues  at  the  In- 
“  ofculation  of  the  Chyle  DuCt  into  the  Sub- 
<c  clavian  Vein ,  which  is  at  the  upper  Part  of 
tc  the  Vena  Cava  near  the  Heart.” 

On  Enquiring  into  the  Make  of  the  Heart, 
were  we  not  prejudiced  by  that  common  re¬ 
ceived  Opinion,  that  by  its  Contraction,  it  has  a 
Power  of  fending  the  Blood  to  the  extreme  Parts 
of  the  Body,  we  fhould  be  apt  to  think  that  it 
has  as  little  a  Power  either  of  Contraction  or  Di¬ 
latation  as  a  mufcular  Part  can  be  fuppofed  to 
have  ;  and,  perhaps,  fince  the  Circulation  of  the 
Blood  has  been  difcover’d,  not  knowing  where 
the  Power  which  circulated  it  lay,  was  the 
Reafon  that  Ufes  have  been  afcribed  to  fome 
Parts  of  the  Animal  Frame  which  do  not  belong 
to  them  ;  as  for  Inftance,  afcribing  Motion  to 
the  Solids  or  Mufcles,  when  from  all  Experi¬ 
ments  we  are  well  allured,  that  they  cannot  aCt 
unlefs  they  are  aCted  upon  by  the  Fluids  which 
pafs  thro’  them ;  and  fome  of  our  lateft  and  belt 
Anatom  ills  feem  not  well  fatished  with  the  com¬ 
mon  receiv'd  Opinion,  viz.  that  the  Circulation 
of  the  Blood  proceeded  chiefly  from  the  Con¬ 
traction  of  the  Heart ;  from  whom  I  lhall  give 
two  fhort  Quotations,  with  a  Defcription  of  the 
Make  of  the  Heart,  and  fome  Remarks  on  its 
Make  and  Ufe.  ‘  Mr. 
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Mr.  Cooper  fays,  “  that  the  Heart  of  an  Ani- 
“  mal  bears  a  great  Analogy  to  the  Pendulums  of 
<c  thofe  artificial  Automata  Clocks  and  Watches 
cc  while  its  Motion  is  perform'd  like  that  of  o- 
<c  ther  Mufcles,  the  Blood  doing  the  Office  of  a 
“  Pondusf’  from  which  it  may  be  imagined, 
that  he  thought  the  principle  Part  of  its  Ufe  to 
be  that  of  a  Stop  or  Regulator  •>  in  the  fame  Man¬ 
ner  as  a  Pendulum  is  to  a  Clock,  and  that  the 
Weight,  Impulfe,  or  Caufe  of  the  Motion  was 
in  the  Blood  itfelf ;  and  it  has  been  wifh’d,  by 
fome,  that  he  had  explained  his  Notions  more 
fully. — — Dr.  Keil  allows,  “that  it  is  certain 
<c  the  Force  of  the  Heart  is  not  employ’d  in 
<c  giving  Motion  to  any  Quantity  of  Blood  at 
cc  reft ;  but  only  to  continue  it  in  its  Motion ; 
“  and  fays,  how  that  Motion  fir  ft  arofe,  feerns 
“  out  of  human  Capacity  to  determine.”  From 
whence  we  may  infer,  that  if  the  Force  of  the 
Heart  is  not  employ’d  in  giving  Motion  to  the 
Blood  at  Reft ;  its  chief  Ufe  muft  be  to  regulate 
that  Motion,  after  the  Force,  whereby  Circula¬ 
tion  is  carried  on,  has  been  given. 

Mr.  Winjlow  fays,  the  Ventricles  of  the  Heart 
adt  the  Part  of  Syringes,  in  fucking  in  the  Blood 
at  one  Ventricle  as  it  is  let  out  at  the  other. 
Now,  as  it  is  well  known  that  a  Pump  or  Syringe 
is  quite  paffive,  and  that  the  Caufe  of  its  Adtion 
is  occafioned  by  the  incumbent  Fluids ;  fo  we 
muft  imagine  that  Mr  .Winjlow  thought  the  Caufe 
of  the  Action  of  thefe  fuppofed  Syringes  of  the 
Heart,  are  difpofed  in  a  very  Angular  Manner, 
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fo  as  to  be  capable  of  making  a  very  great  Re-' 
fiftance,  but  to  have  little  or  no  Power  of  Dila¬ 
tation  or  Contraction  j  to  prove  which  I  fhall  give 
a  fhort  AbftraCt  of  the  Make  of  the  Heart,  from 
Win  flow's  Anatomy.  — tc  The  flefhy  or  mufcular 
“  Fibres  of  which  the  Heart  (fays  he)  is  made 
C£  up,  are  difpofed  in  a  very  fingular  Manner, 

C£  especially  thofe  of  the  right  or  anterior  Vcn- 
<c  tricle,  being  either  bent  into  Arches,  or  folded 
cc  into  Angles.” 

cc  The  Fibres  which  are  folded  into  Angles 
<c  are  longer  than  thole  which  are  only  bent  into 
C£  Arches.  The  Middle  of  thefe  Arches,  and 
£C  the  Angles  of  the  Folds,  are  turn'd  towards 
c£  the  Apex  of  the  Fleart,  and  the  Extremities 
e£  of  the  Fibres,  towards  the  Bafis.  Thefe  Fi- 
c£  bres  differ  not  only  in  Length  but  in  their  Di~ 
<c  reClions,  which  are  very  oblique  in  all,  but 
<c  much  more  fo  in  the  long  or  folded  Fibres 
u  than  in  the  fhort  ones  which  are  fimply  bent.” 

<c  All  thefe  Fibres,  regard  being  had  to  their 
t£  different  Obliquity  and  Length,  are  difpofed 
S£  in  fuch  a  Manner,  as  that  the  longeft  form 
C£  partly  the  mofl  external  Strata  on  the  convex 
<£  Side  of  the  Heartland  partly  the  mofl  internal 
C£  on  the  concave  Side ;  the  Middle  of  the  Arches 
tc  and  the  Angles  meeting  obliquely  and  fuc- 
tc  ceffively  to  form  the  Apex.” 

cc  The  Fibres  fituated  within  thefe  long  ones, 
<c  grow  gradually  fhorter  and  freighter  all  the 
cc  Way  to  the  Bails  of  the  Fleart,  where  they 
<c  are  very  fhort,  and  very  little  incurvated.  By 
cc  this  Difpofition  the  Sides  of  the  Ventricles  are 
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€<  very  thin  near  the  Apex  of  the  Heart,  and  very 
cc  thick  towards  the  Bads.” 

“  Each  Ventricle  is  compofed  of  its  proper 
cc  diftind:  Fibres;  but  the  left  Ventricle  has  many 
<c  more  than  the  right.  Where  the  two  Ven- 
<c  tricles  are  joined,  they  form  a  Septum  which 
“  belongs  equally  to  both/’ 

<c  There  is  this  likewife  peculiar  to  the  left 
cc  Ventricle,  that  the  Fibres  which  form  the  in- 
‘ c  nermoft  Stratum  of  the  concave  Side,  form  the 
cc  outermoft  Stratum  of  the  whole  convex  Side 
cc  of  the  Heart,  which  confequently  is  common 
cc  to  both  Ventricles;  fo  that  by  carefully  un- 
<c  ravelling  all  the  Fibres  of  the  Heart,  we  find 
€C  it  to  be  made  up  of  two  Bags  contain’d  in  a 
cc  third.” 

cc  All  the  Fibres  are  not  directed  the  fame 
cC  Way,  though  they  are  all  more  or  lefs  obli- 
cc  que  ;  for  fome  End  toward  the  right  Hand, 
others  toward  the  left ;  fome  forward,  fomc 
“  backward,  and  others  in  the  intermediate 
cc  Places ;  fo  that  in  unravelling  them,  we  find 
cc  that  they  crofs  each  other  gradually,  fome- 
“  times  according  to  the  Length  of  the  Heart, 
cc  and  fometimes  according  to  its  Breadth.”  Be- 
fides  this  there  are  fmall  Bundles  of  fiefhy  Fi¬ 
bres,  which  come  from  the  Septum  to  the  op- 
pofite  Side  of  the  Ventricle,  the  Ufe  of  which 
Mr.  Keil  fays  is  to  hinder  the  Heart  from  dila¬ 
ting  too  much. 

cc  The  Heart  with  all  the  Parts  belonging  to 
it,  is  contained  in  a  membranous  Capfula, 
•c  called  Pericardium ,  which  is  in  fome  Mea- 
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<c  fure  of  a  conical  Figure,  and  much  bigger 
<c  than  the  Heart.” 

<c  The  Pericardium  is  made  up  of  three  La- 
*£  minas,  the  Middle  and  chief  of  which  is  com- 
“  pofed  of  very  fine  tendinous  Filaments,  clofely 
cc  interwoven  and  eroding  each  other  in  different 
4€  Directions.” - — -The  Space  between  the  Peri¬ 
cardium  and  the  Heart  is  fill’d  with  Water. 

Therefore,  on  confidering  carefully  the  Make 
and  different  Directions  of  the  Fibres  of  the  Heart, 
the  flelhy  Fibres  which  are  found  going  from 
the  Septum  to  the  oppofite  Side  of  the  Ventricle, 
the  Pericardium  and  the  Water  contain’d  be¬ 
tween  them,  we  fhall,  perhaps,  find  that  it  is 
for  a  quite  different  Ufe,  than  what  has  gene¬ 
rally  been  affigned  to  it,  and  then  agree  with 
Mr.  Cooper  in  thinking  it  is  defign’d  for  a  Stop> 
or  Regulator  in  the  fame  Manner  as  a  Pendulum 
is  to  a  Clock.  For,  I  fuppofe,  it  is  out  of  the 
Power  of  a  Man  to  imagine  any  flelhy  or  fibrous 
Part,  lets  capable  of  Dilatation  or  Contradtion, 
than  the  Make  of  the  Heart  fhews  it  to  be ;  the 
Fibres  eroding  each  other  in  fo  many  different 
Directions,  and  their  different  Length,  make  it 
capable  of  very  little  Dilatation  or  Contradtion 
any  Way  whatfoever ;  therefore  it  is  no  Won¬ 
der  Anatomifts  fliould  differ  fo  much,  as  to  the 
Method,  and  in  what  Manner  it  was  contracted ; 
and  the  refilling  Power  is  dill  encreafed  from  the 
Pericardium ,  which  is  likewife  capable  of  very 
little  Dilatation  or  Contradtion  ;  and  the  Water 
in  it,  which,  perhaps,  adts  the  Part  of  a  Medium 
to  defend  it  from  the  Preffure  without.  And 
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Experience  alfo  tells  us,  that  the  ftronger  the 
Contraction  of  any  Mufcle  is,  when  it  is  cut  a- 
crofs  its  Fibres,  with  fo  much  the  greater  Vio¬ 
lence  its  Parts  will  recede  from  each  other. - — 

Now  we  fee,  on  Tryal,  that  cut  the  Heart  in 
what  Direction  you  pleafe,  the  Parts  recede  from 
each  other  as  little  as  can  be  imagined.  From 
hence  we  mu  ft  conclude,  that  the  Heart  has  lit¬ 
tle  or  no  Power  to  affift  in  the  Circulation  of  the 
Blood,  either  by  its  Dilatation  or  Contraction, 
but  is  defign’d  for  another  Ufe,  viz.  to  be  a  moft 
effectual  Stop  or  Refervoir  to  regulate  its  Mo¬ 
tion  ;  in  the  fame  Manner  as  we  find  moft,  if 
not  all,  the  Animal  Fluids  have  ;  as  the  Gall 
Bladder  for  Gall,  the  Receptaculum  Chyli  for 
Chyle,  the  urinary  Bladder  for  Urine,  &c.  fo 
the  Heart  for  the  Blood ;  which  by  aCting  as  a 
Stop  or  Regulator  in  the  fame  Manner,  as  a  Pen¬ 
dulum  does  to  a  Clock  $  without  fuch  a  Regu¬ 
lator,  the  Clock  would  go  on  as  faft  as  can  be 
imagined,  ’till  it  was  down  or  fome  greater  Force 
hinder’d  it.  So  the  Blood,  without  the  Heart, 
would  go  on  in  the  fame  Manner,  ’till  the  Force 
which  circulates  it  was  taken  off,  or  the  Blood 
Vefiels  became  qu.’te  full. 

Perhaps  it  may  be  imagined  by  fome,  that 
according  to  the  above  Defcription  of  the  Method 
and  Means,  by  which  the  Circulation  of  the 
Blood  is  carried  on,  there  is  no  Account  given 
of  the  Pulfation  of  the  Heart  and  Arteries  ;  but 
on  Confideration  it  will  be  found,  that  the  Blood 
muft  be  fent  thro’  the  Heart  and  Arteries,  by 
Jumps  or  Intervals,  and  returned  by  the  Veins 
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in  a  fmooth  and  regular  Stream,  for  as  the  $team 
iffues  at  a  fmall  Aperture  into  the  Subclavian 
Vein,  which,  as  it  is  continually  ifluing,  fo  in  a 
proper  Quantity  of  Time  ;  fuppofe  a  fecond,  its 
Power  encreafeth  fo  much,  as  to  have  a  Force 
fufficient  to  open  the  Valve  at  the  right  Ventricle 
of  the  Heart,  which  forces  the  Blood  that  is  there 
into  the  Pulmonary  Artery,  then  into  the  Pul¬ 
monary  Vein,  fo  to  the  left  Ventricle  of  the 
Heart,  the  Aorta ,  and  the  reft  of  the  Arteries ; 
and  as  foon  as  the  Force  of  the  Steam  is  fo  far 
fpent,  as  to  be  infufficient  to  fend  the  Blood  into 
the  above  Parts,  the  Valves  clofe,  and  remain  fo, 
'till  by  a  frefh  Addition  of  Steam  it  is  made  fuf¬ 
ficient  to  perform  the  fame  Action  over  again.- — 
Hence  we  fee  the  Reafon  why  volatile  Medi¬ 
cines,  fpirituous  Liquors,  &c.  which  raife  Steam 
apace  and  fly  off  very  quick,  always  encreafe  the 
Pulfation  of  the  Arteries,  or  as  we  term  it,  bring 
on  a  Fever.  Hence  we  find  the  Make  of  the 
Parts  is  fo  contrived,  that  fuch  a  Force  is  re¬ 
quired  to  circulate  the  Blood,  and  when  the 
Steam  proceeding  from  the  Meat  and  Drink, 
thro’  the  Ladteals,  has  acquired  fuch  a  Strength, 
it  immediately  opens  the  above  Paffages,  and  fo 
takes  off  the  Refiftance  ;  by  which  admirable 
Contrivance  the  Steam  can  never  arrive  at  a  much 
greater  Power  than  what  is  neceffary  to  circulate 
the  Blood  and,  it  mu  ft  likewife  be  obferved, 
that,  by  this  Method  the  Blood  is  moved  for¬ 
ward  in  all  Arteries  of  the  Body  at  one  and  the 
fame  Inftant  of  Time. — As  foon  as  the  Blood 
reaches  the  capillary  Arteries,  it  is  from  thence 
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(by  the  Remainder  of  their  Force  joined  to  the 
Freffure  of  the  Atmofphere)  fent  into  the  ca¬ 
pillary  Veins,  and  from  thence  into  other  Veins 
ftill  larger  and  larger  'till  it  comes  to  the  Vena 
Cava ,  where  it  is  again  mix’d  with  the  Steam, 
and  thereby  fent  thro’  the  Heart  as  before  de- 
fcribed. — As,  the  return  of  the  Blood  to  the 
Heart  is  from  the  fmalleft  Velfels  into  thofe  that 
are  ftill  larger  till  it  arrives  at  the  Vena  Cavay 
fo  the  Pulfation  muft  be  thereby  loft,  and  it  muft 
proceed  in  a  fmooth  equable  Stream,  and  not  by 
Jumps  as  when  it  firft  went  from  the  Heart. 

The  Heat  and  Colour  of  the  Blood  is  alfo  very 
differently  accounted  for  by  different  Authors. 
<c  Some  afcribe  the  Heat  to  the  vital  Flame,  or 
cc  innate  Heat  of  the  Heart,  fome  to  the  Mix- 
cc  ture  of  two  diffimilar  Fluids,  as  the  Chyle 
<c  and  Blood,  others  to  an  Alcali  and  Acid ;  Dr. 
<c  Drake  to  the  Spring  of  Air  inclofed  in  the 
<c  Veffels.  Dr.  Boerhaave  to  the  xAftion  of  the 
cc  Heart  and  Reaction  of  the  Aorta. — They  alfo 
<c  differ  as  much  as  to  the  Rednefs  of  the  Blood. 
<c  Some  accounting  it  to  arife  from  the  Exalta- 
“  tion  of  its  Sulphur,  others  from  the  Mixture 
<c  of  Saline  and  Subacid  Juices  with  fulphurous 
cc  Ones ;  fome  from  the  Smallnefs  of  the  Size, 
<c  and  the  Roundnefs  of  the  Figure  of  the  Parti- 
<c  cles  that  compofe  the  Crnor  ;  others  from  the 
cc  Impregnation  of  Air  in  the  Lungs,”  (on  the 
Experiment  tryed  on  the  Craflamentum  of  the 
Blood,  after  Blood-letting;  for  upon  turning  the 
under  Surface  which  was  before  black,  upwards, 
and  expofing  it  to  the  Air,  it  acquires  a  florid 
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Colour)  which  we  fhall  ffiew  to  be  impoffible, 
from  the  Anatomical  Make  of  the  Lungs,  when 
we  come  to  defcribe  them,  with  their  Ufe.  — 
Boerhaave  affirms,  from  the  Adtion  of  the  Heart 
and  Readtion  of  the  Aorta . 

From  the  Confideration  of  the  above  Defcrip- 
tion  of  the  Circulation  of  the  Blood,  the  Heat 
and  its  Colour  feem  more  eafily  to  be  accounted 
for,  than  by  any  other  Method  I  have  yet  feen. 
Therefore  to  know  the  Reafon  of  both  the  Heat 
and  Colour,  two  Things  feem  neceffiiry  to  be 
confider’d. 

Firjiy  Where  that  Heat  is  produced. 

Secondly ,  What  it  is  that  produces  it. 

Ftrjl ,  On  repeated  Tryals  and  Experiments, 
we  find,  that  the  Blood  in  the  Arteries  is  always 
hotter  than  the  Blood  in  the  Veins,  and  that  the 
Blood  is  returned  to  the  Heart  much  cooler,  than 
when  it  was  fent  out.  Hence  we  find  that  the 
Heat  of  the  Blood,  is  kept  up  or  encreafed  in  or 
near  the  Heart. 

Secondly ,  What  it  is  that  produces  that  Heat, 
I  think,  has  already  beenfhewn  to  be  the  Chyle, 
.which  is  raifed  from  the  Fermentation  of  the 
Meat  and  Drink  in  the  Stomach  and  Guts.  — 
And  from  the  Experiments  produced  on  the  Rife 
of  the  Sap  in  Vegetables,  it  feems  to  be  proved 
that  the  adting  Powers  are  Air,  and  a  fufficient 
Quantity  of  Light  or  Heat. 

Hence  we  find  that  the  Heat  of  the  Blood  is 
according  to  the  Rarefaction  of  the  Air,  or  the 
Quantity  of  Light  contained  in  the  Blood  ;  which 
does  not  enter  at  the  Lungs,  as  Borellus  and  fome 
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others  have  imagined,  but  is  brought  into  the 
Blood  with  the  Chyle  from  the  Stomach  and 
Guts,  at  the  Subclavian  Vein. — Hence  we  muft 
conclude,  that  any  fort  of  Matter  that  caufes  the 
greateft  Rarefaction  in  the  Stomach  and  Guts, 
that  breaks  and  divides  the  Air  moft  and  fafteft, 
as  Volatiles,  Spirituous  Liquors,  Cordials,  &c. 
and  then  pafs  off  in  Chyle ;  muft  produce  the 
greateft  Heat  in  the  Blood ;  and  any  Thing  of 
an  oppofite  Quality  the  leaft. 

The  Reafon  the  arterial  Blood  is  hotter  than 
what  is  contain’d  in  the  Veins,  is,  becaufe  a  great 
deal  of  the  finer  Parts  of  the  Blood  pafs  the 
Pores  in  Perfpiration,  before  it  is  returned  into 
the  Veins. 

Hence  we  find  the  Heat  is  always  encreafed 
when  the  Pores  by  which  Perfpiration  is  per¬ 
form’d  are  flopp’d,  (  which  is  commonly  the 
Cafe  in  hot,  dry,  burning  Fevers)  whereby  a  frefti 
Addition  of  Steam  being  added  every  Time  it 
paffes  the  Heart,  it  is  at  laft  made  fo  fubtle  as  to 
penetrate  its  containing  Veffels.  Hence  are 
brought  on  Obftrudlions,  Mortifications,  Death. 

Hence  we  find  the  Reafons  why  the  prefent 
Method  of  treating  Fevers,  and  other  inflamma¬ 
tory  Diforders,  which  proceed  from  an  over  large 
Quantity  of  fubtle  Steam  in  the  Blood,  is  fo  be¬ 
neficial,  and  alfo  what  other  Means  at  any  Time, 
feem  likely  to  be  advantageous. 

From  the  above  Confiderations  we  find  that 
the  Colour  of  the  Blood  proceeds  from  the  fame 
Fountain  as  its  Heat,  viz.  from  the  Chyle,  and 
what  is  brought  with  it  into  the  Blood  $  for,  not- 

G  2  with- 


[  5*  ] 

withstanding  the  Chyle  Itfelf  is  white,  yet  by 
mixing  with  the  Blood  its  Particles  are  thereby 
brought  to  be  of  a  proper  Size  for  a  red  Colour. 

For,  as  the  Colour  of  Bodies  proceeds  from 
the  Size  of  their  Pores,  and  the  Make  of  their 
Superficies,  the  moft  compadt  Bodies,  or  thofe 
whereof  the  Pores  are  the  fmalleft,  being  always 
the  darkeft,  and  thofe  Bodies  whofe  Pores  and 
Particles  are  the  largeft,  being  of  different  Co¬ 
lour  in  Proportion  to  their  Size  and  Make,  'till 
we  come  to  thofe  that  are  quite  white ;  fo  the 
Colour  of  the  Blood  after  it  is  more  condenfed, 
and  thereby  its  Pores  made  to  be  fmaller,  when 
it  is  returned  from  the  extreme  Parts  of  the  Body 
into  the  Veins,  muff  be  of  a  darker  Colour  than 
when  it  comes  to  be  more  rarefied,  and  its  Pores 
enlarged  by  a  frefli  x^ddition  of  Chyle,  at  the 
Subclavian  Vein,  or  Veins,  near  the  Heart. 
Hence  we  find  this  fubtle  Steam,  by  mixing  with 
the  Blood,  produces  that  florid  Colour  we  fee  in 
the  Arterial  Blood. — This  is  confirm'd  by  view¬ 
ing  the  Blood  of  thofe  People  who  labour  under 
an  Inflammatory  Fever,  whofe  Blood  is  always 
found  to  be  of  a  very  florid  Colour.  Alfo  from 
that  Experiment  of  turning  the  under  Side  of  the 
Crajjamentum  of  the  Blood  uppermoft ;  for  at 
firft,  it  will  be  of  a  black  Colour,  but  after  Hand¬ 
ing  feme  Time,  it  acquires  a  bright  red,  or  florid 
Colour,  i.  e.  after  the  Air  has  fo  far  operated  upon 
it  as  to  break  it  to  Pieces,  and  by  that  Means  to 
enlarge  its  Pores,  and  rarefy  it.  Hence  we  find 
that  the  more  rarefied  the  Air  and  Steam  are, 
when  they  enter  the  Blood,  the  more  florid  or 
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lighter  will  its  Colour  be,  unlefs  other  Accidents 
happen  which  make  an  Alteration,  to  the  con¬ 
trary  ;  and  the  lefs  rarefied,  the  darker  }  as  Ex¬ 
perience  fhews  us  it  is. 

The  Lungs  alfo  being  one  of  the  principal 
Parts  of  the  Human  Frame,  and  a  Part  abfolute- 
ly  neceffary  for  Animal  Life  ;  as  their  Ufe  feems 
not  hitherto  to  be  well  underflood,  fo  I  fhall 
here  give  a  fhort  Defcription  of  their  Make  from 
the  Obfervations  of  our  befl  Anatomifls,  (  mofl 
of  which  I  have  abflradled  from  Mr.  Winjlow ) 
and  I  fhall  then  endeavour  to  fhew  what  their 
Ufe  is,  and  likewife  in  what  Manner  they  per¬ 
form  their  neceffary  Adtions. - Firfl  then 

“  The  Subfiance  of  the  Lungs  feems  to  be  quite 
“  of  a  fpungy  Nature  made  up  of  an  infinite 
“  Number  of  Membranous  Cells,  and  different 
“  Sorts  of  Veffels  fpread  amongfl  and  terminated 
“  by  thefe  Cells,  in  innumerable  Ramifications. 
“  Thefe  Veffels  are  reckoned  to  be  Air-Veffels, 
“  Lymphaticks,  and  Nerves.  The  Air-Veffels 
“  make  up  the  chief  Part  and  are  term’d  Brcn- 
“  chia. — They  are  lined  on  the  infxde  by  a  very 
“  fine  Membrane,  which  continually  difcharges 
“  a  mucilaginous  Fluid  ;  and  in  the  Subfiance 
“  of  the  Membrane  are  a  great  Number  of  fmall 
“  Blood  Veffels,  many  longitudinal  Lines  which 
“  appear  to  be  partly  flefhy  and  partly  made  up 
“  of  an  elaflic  Subfiance  of  another  Kind.” 

“  The  Bronchia  are  divided  into  an  infinite 
“  Number  of  Ramifications  which  diminifh  gra- 
“  dually  in  Size  ;  befides  thefe  very  fmall  Ex- 
tremities  of  this  numerous  Series  of  Ramifica¬ 
tions, 
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*&  tions,  we  find  that  all  the  fubordinate  Trunks 
cc  from  the  greateft  to  the  fmalleft,  fend  out  from 
cc  all  Sides  a  vart  Number  of  fhort  Capillary 
cc  Tubes  of  the  fame  Kind. — Each  of  thefe  nu- 
ec  merous  Bronchial  Tubes  is  wider  at  the  Ex- 
<c  tremity,  and  thereby  formed  into  a  fmall  mem- 
ic  branous  Cell  commonly  called  a  Veficle. 

cc  Thefe  Cells  or  Folliculi,  are  clofely  connec- 
cc  ted  together  in  Bundles,  each  fmall  Branch  pro- 
<£  ducing  a  Bundle  proportionable  to  its  Extent, 

£C  and  the  Number  of  its  Ramifications.” 

€C  Thefe  fmall  veficular  or  cellulous  Bundles, 

€C  are  termed  Lobules ;  and  as  the  great  Branches 
are  divided  into  fmall  Rami,  fo  the  great  Lo~ 
££  bules  are  divided  into  feveral  fmall  Ones.” 

i€  The  Cells  or  Veficles  of  each  Lobule  have 
££  a  Communication  with  each  other,  but  the 
se  feveral  Lobules  do  not  communicate  fo  readily. 

£C  The  Lobules  appear  to  be  parted  by  ano- 
££  ther  cellulous  Subftance,  which  is  difperfed 
€€  thro’  every  Part  of  the  Lungs,  and  forms  cel- 
4C  lulous  or  fpungy  Vagina  which  furround  the 
C£  Ramifications  of  the  Bronchia  and  Blood  Vef- 
4£  fels,  and  is  afterwards  fpread  over  the  outward 
C£  Surface  of  each  Lung  -  where  it  forms  a  Kind 
&£  of  fine  cellulous  Coat,  joined  to  the  general 
££  Covering  of  the  Vi  feus. —  When  we  blow  into 
fi£  the  interlobular  Subftance ,  the  Air  compreftes 
and  fiat  tens  the  Lobuli ;  but  when  we  blow 
S£  into  the  Bronchial  Veftels  they  prefently  fwell. 
This  was  firfbobferved  by  Helvetius ,  and  it  fliew's 
us  that  the  Air  has  a  Paflage  from  the  Blood- 
Veflels  into  the  Bronchia ,  but  none  from  the 
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Bronchia  into  the  Blood- Veffels ;  thefe  Veficles 
when  they  are  extended  in  Infpiration,  or  are 
blown  up,  form  a  Kind  of  Valves ,  which  hinder 
the  Air  that  enters  the  Bronchia  from  palling  any 
farther  into  the  Lungs,  unlefs  thrown  with  great 
Violence  ;  and  thereby  prevents  the  ill  Confe- 
quences  that  muft  follow  were  any  of  the  out¬ 
ward  Air  to  communicate  with  the  Blood  • 
which  was  a  Thing  Borellus  and  fome  others 
imagined. 

“  The  Pulmonary  Artery  which  proceeds 
£C  from  the  right  Ventricle  of  the  Heart  to  the 
€C  Lungs,  is  difperfed  thro’  the  whole  Subftance 
<c  by  Ramifications  nearly  like  thofe  of  the  Bron- 
<c  chia,  and  lying  in  the  fame  Directions. ” 

£C  The  Pulmonary  Veins  having  been  diftri- 
<c  buted  thro’  the  Lungs  in  the  fame  Manner, 
£C  go  out  on  each  Side,  by  two  great  Branches 
£c  which  open  into  the  left  Auricle  of  the  Heart. 
£c  The  Ramifications  of  thefe  two  Kinds  of  Vef- 
<c  fels  in  the  Lungs,  are  furrounded  every  where 
<c  with  the  cellular  Subftance  already  mentioned, 

which  likewife  give  them  a  Kind  of  Vagina. 
£C  It  muft  be  obferved,  that  the  Ramifications  of 
£<  the  Arteries  are  more  numerous  and  larger 
<c  than  thofe  of  the  Veins,  wdiich  in  all  other 
5C  Parts  of  the  Body  exceed  the  Arteries  both  in 
“  Number  and  Size.” 

As  to  the  Ufe  of  the  Lungs  •  the  Caufes  gene¬ 
rally  affigned  for  Refpiration,  are  no  other  than 
a  bare  Recital  of  the  Parts  affeCted  in  it.— There¬ 
fore  as  their  Ufes  with  the  EfFeCls  thence  pro¬ 
ceeding,  are  fo  differently  defcribed  by  different 
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Authors ;  I  fhall  give  the  Opinion  of  thofe  moft 
in  Efteem,  and  then  lay  down  what  I  take  to  be 
their  real  Ufe. 

Boerhaave  thinks  cc  their  principle  Ufe  to  be 
“  for  a  farther  Preparation  of  the  Chyle,  and  its 
<c  more  accurate  Mixture  with  the  Blood,  and 
“  by  that  Means  converting  it  into  a  nutritious 
<c  Juice  proper  to  repair  the  Decays  of  the  Body.” 
But  how  and  in  what  Manner  he  does  not  give 
us  an  Account. 

Borellm  affirms,  cc  that  it  is  for  the  Admiffion 
<c  and  Mixture  of  Air  with  the  Blood  in  theLungs, 
<c  in  Order  to  form  thefe  elaftic  Globules  it  con- 
“  lifts  of,  and  to  give  it  a  red  and  florid  Colour.” 
But  how  fuch  an  Admiffion  can  be  effected,  nei¬ 
ther  he  nor  any  other  Perfon  has  thought  proper 
to  defcribe ;  and,  as  it  was  before  obferved,  the 
Make  of  the  Lungs  Ihews  it  to  be  impoffible. — 
And  its  Admiffion  into  the  Arteries  could  not  be 
effected  were  there  no  Valves  to  prevent  it;  for, 
as  the  Blood  comes  diredtly  into  the  Lungs  from 
the  Heart  thro’  the  Pulmonary  Artery,  with  a 
Force  fuperior  to  the  Preflure  of  the  outward 
Air ;  fo  if  a  Paflage  were  open  from  them  into 
the  Arteries,  yet  it  could  not  gain  the  leaft  Ad¬ 
mittance. — And  the  former  Account  of  the  Make 
and  Defcription  of  the  Lungs,  Ihews  us,  that 
when  the  Force  by  which  the  luperfluous  Steam 
proceeding  from  the  Lungs  is  fo  far  abated  as 
not  to  be  fufficient  to  withftand  the  Prefliire  of 
the  outward  Air,  it  is  then  condenfed  and  re¬ 
turned  along  with  the  Air,  ’till  it  comes  to  the 
moft  minute  Lobuli  of  the  Lungs,  where  it  is 
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retarded  from  going  any  farther  by  its  proper 
Valves. 

It  feems  a  little  furpriling  that  fome  great 
Phyficians  would  imagine  that  the  Air  fhould 
enter  and  mix  with  the  Blood  at  the  Lungs, 
when  they  mu  ft  have  often  obferved  the  fatal 
Confequences  of  cold  or  grofs  Air  entering  the 
Blood,  at  other  Places ;  as,  by  Perfons  after 
violent  Exercile,  fitting  or  ftanding  ftill  in  the 
cold  Air,  before  the  Pores  have  had  Time  to 
contrail  after  fuch  Exercife,  the  Air  having  then 
a  free  Paffage  thro’  them,  (for  want  of  the  in¬ 
ternal  Expanfion  or  Steam  being  of  a  fufficient 
Strength  to  repell  it)  enters  and  mixes  with  the 
Blood,  by  which  Means  Part  of  the  Blood  is 
thicken’d  and  made  unable  to  pafs  the  fmalleft 
Veflels :  Hence  proceed  Obftruitions,  Stitches, 
acute  Pains,  and  the  mod  violent  Inflammati¬ 
ons. — Hence,  by  knowing  the  Method  and  Rea- 
fon  why  inflammatory  Diforders  follow  on  what 
we  call  taking  Cold,  we  may  eafily  underftand 
what  Means  ought  to  be  ufed  in  order  to  remove 
them.  —  Hence  we  learn  how  dangerous  it  is  to 
ufe  empiretical  No  fir  urns  in  thefe  Diforders,  which 
the  Vulgar  are  generally  fo  fond  of. — Hence  we 
find  that  the  Caufe  of  thefe  Diforders  are  from 
the  cold  Air  condenfing  and  thickening  the  Blood 
fo  much  as  to  make  it  incapable  of  palling  the 
fmall  capillary  Veflels.™ Hence  we  fee  the  Rea- 
fon  why  plethoric ,  working  People,  and  thofe  of 
a  ftrong  Habit  of  Body  with  rich  and  thick 
Blood,  are  the  moft  fubjedt  to  thefe  Diforders, 
and  are  generally  attack’d  with  the  greateft  Vio- 
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lence.— Hence  we  alfo  lee  the  Reafon  of  lower¬ 
ing  the  Habit  of  Body  in  preparing  it  againft  an 
Attack  of  the  Small  Pox,  which  is  an  inflam¬ 
matory  Diforder,  fui  Generis . — Hence  we  may 
eafily  perceive  that  the  Cure  of  thefe  Diforder* 
fhould  be  undertaken  by  Bleeding,  (and  that  in  a 
pretty  large  Quantity  if  the  Patient  is  plethoric)  in 
order  to  leflfen  the  Quantity,  which  is  greatly  in- 
creafed  by  the  Heat  and  Rarefaction.  Giving 
inwardly  large  Quantities  of  cooling,  refolving, 
diluting  Liquids,  joined  with  laxative  Medicines; 
which  Medicines  fhould  always  be  drank  a  little 
more  than  Blood  warm.  If  thele  Medicines 
fhould  not  anfwer  the  Intention,  it  is  fometimes 
neceffary  to  join  to  them  Volatiles,  and  thereby 
to  give  them  a  greater  Power  to  force  open  and 
refolve  thefe  ObftruCtions  than  they  would  other- 
wife  have  *. 

It 

*  Not  knowing  nor  undemanding  the  Caufe  of  Pleurifies 
and  other  inflammatory  Diforders,  how  often  do  we  find 
Perfons  mifcarry,  even  under  fame  who  have  acquired  a  Repu¬ 
tation  in  Phyfick;  who  on  being  fent  for,  and  finding  the 
Patient  labouring  under  a  violent  Pain  in  the  Side,  they  di¬ 
rectly  have  recourfe  to  Bleeding ;  and  this,  perhaps,  when  he 
is  finking  under  his  Diforder ;  nay,  I  have  feen  Perfons  by 
repeated  Bleedings,  (which  have  often  been  continued  ’till  a 
few  Hours  before  their  Death)  who,  I  doubt  not,  have  been 
as  effectually  killed,  and  that  without  any  Relief,  as  to  their 
Pain,  as  if  they  had  open’d  their  Aortay  and  thereby  caufed 
them  to  bleed  to  Death.  But  this  has  been  done  by  thofe 
who  neither  knew  the  Caufe  of  the  Diforder,  nor  what  was 
the  Reafon  why  Bleeding  has  often  given  Relief  in  thefe 
Cafes.  I  hefe  empireticai  Gentlemen,  like  truly  knowing 
Nurfes,  on  feeing  it  frequently  order’d  by  good  Phyficians, 
with  Success,  thence  from  adminiffer  it  to  all  their  Patients, 
without  ever  conftdering  either  the  State  of  their  Patient  or 
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It  is  only  the  Extremities  of  the  Pulmonary 
Arteries,  and  not  the  Veins  which  have  a  Com¬ 
munication  into  the  Veffels  of  the  Lungs  for  the 
Difcharge  of  the  fuperfluous  Steam ;  for,  as  in 
all  other  Parts  of  the  Body  the  Veins  exceed  the 
Arteries  both  in  Number  and  Bignefs,  fo  here, 
on  the  contrary,  the  Arteries  are  more  numerous 
and  large  than  the  Veins. 

Sylvius  and  Etmuller  feem  to  be  much  nearer 
the  Truth  as  to  the  Ufe  of  the  Lungs,  for  they 
take  “  the  great  Ufe  of  Refpiration  to  be,  by  the 
c<  Neighbourhood  of  cold  nitrous  Air  to  cool 
<c  the  Blood,  coming  reeking  hot  out  of  the 
“  right  Ventricle  of  the  Heart,  thro*  the  Lungs, 
<c  and  fo  aft  as  a  Refrigeratory.” 

Dr.  Drake ,  with  fome  others,  lays  aftde  the 

the  Stadium  of  the  Diforder.  Now,  had  they  adfed  from 
Anatomy  and  Reafon ,  and  thereby  have  known  that  this  Pain 
and  Inflammation  proceeded  from  Objlruftions  in  the  fmall 
capillary  Arteries,  they  would  have  concluded  that  where 
thefe  Obftrudlions  are  lately  formed  there  great  Benefit  is  to 
be  expedted  from  Bleeding  ;  but  on  the  contrary,  to  continue 
it,  as  is  often  pradtifed,  after  the  Perfon  is  thoroughly  weak¬ 
en’d  by  the  Continuance  of  his  Diforder,  nothing  but  the 
worft  of  Confequences  and  Death  muft  enfue.  Therefore 
when  we  find  that  thofe  Diforders  will  not  give  Way  (if  called 
in  the  Beginning)  to  Bleeding,  which  fhould  not  be  admi- 
nifter’d  after  the  Patient  is  too  much  weaken’d,  and  then 
giving  opening,  diluting,  refolving  Medicines ;  we  muft  en¬ 
deavour  to  affift  Nature  farther  by  adding  thereto  volatile 
Salts,  and  thereby  giving  a  Power  to  thefe  Medicines  to  force 
open  and  diflolve  thefe  ObJiruSfiom .  I  do  not  advance  this 
wholly  on  Theory,  but  do  affirm  it  with  the  utmoft  Veracity, 
that  I  have  pradtifed  it  with  furprifing  Succefs  on  fome  Hun¬ 
dreds  of  Patients,  and  don’t  remember  to  have  met  with  any 
it  did  not  relieve,  where  there  was  the  leaft  Room  to  expedt 
Succefs.— But  to  return. 
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above  Opinion,  and,  cc  makes  its  principal  Ufe  to 
tc  be  to  move  the  Blood  from  the  right  Ventri- 
€C  cle  of  the  Heart  to  the  Left,  and  fo  effedl 
Circulation,  by  afcribing  to  it  the  Caufe  of  the 
€C  Diaftole  of  the  Heart  ft’  to  prove  which  two 
Experiments  have  been  brought:  Firft,  cc  That 
<c  after  ftrangling  a  Pullet  fo  as  not  the  leaft  Sign 
cc  of  Life  appeared,  yet  by  blowing  into  the 
cc  Lungs  thro’the  Trachea ,  the  Fowl  v/as  brought 
cc  to  Life  again/’ 

Secondly,  (C  That  after  hanging  a  Dog,  then 
€e  cutting  out  the  Windpipe  and  tying  it  to  the 
Nofe  of  a  Pair  of  Bellows,  and  thus  by  blow- 
cc  ing  into  the  Lungs,  he  reftored  the  Dog  to 
Life,  and  then  ceafing  to  blow  the  Dog  would 
foon  fall  into  dying  Fits,  but  recover  again 
cc  by  blowing/’ 

Now  thefe  Experiments  do  no  more  than 
prove,  that  we  are  always  difcharging  fuperfiuous 
Steam  at  the  Mouth,  from  the  Lungs,  and  un- 
lefs  this  fuperfiuous  Steam,  (which  enters  the 
Blood  at  the  Subclavian  Vein,  and  from  thence 
thro’  the  Heart  into  the  Lungs)  is  condenfed 
and  difcharged,  it  mull  foon  fill  all  the  Veflels 
of  the  Animal  Frame,  and  of  Confequence  flop 
Circulation  3  and  Death  mu  ft  enfue,  unlefs  the 
Party  be  timely  relieved  ;  the  Animal  being  elfe 
choak’d  with  its  own  Steam ;  which  in  a  mo¬ 
derate  Quantity  is  the  Support  and  Prefervation 
of  Animal  Life,  How  and  in  what  Manner 
thefe  Animals  in  this  Cafe  have  been  reftored  to 
Life,  has  already  been  defcrib’d,  p/37,  and  feq. 
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The  Neceffity  of  having  fuch  a  Regulator  of 
the  Steam,  will  appear  abfolutely  neceffary,  when 
we  confider  what  a  different  Quantity  of  Steam 
arifes  at  different  Times  3  for  we  find  when  we 
are  moft  at  reft,  a  fmall  Quantity  of  Steam  arifes, 
and  little  is  difcharged  from  the  Lungs,  at  the 
Mouth  3  which,  however,  is  then  fufficient  for 
the  neceffary  Ufe  of  circulating  the  Blood  3  but 
in  violent  Exercife,  &c.  when  the  Steam  rifes 
very  faft,  the  fuperfluous  Steam  is  difcharged  in 
great  Quantity,  at  the  Mouth,  and  very  quick ; 
which  brings  it  to  no  greater  Quantity  than  will 
give  room  for  the  Circulation  of  the  Blood. — - 
From  hence,  we  find,  the  chief  Ufe  of  the  Lungs 
to  be  for  regulating  the  Steam,  that  the  Blood 
may  receive  but  a  due  Quantity  to  circulate  it  3 
for,  as  we  fee,  from  the  above  Experiments,  that 
a  little  too  much  foon  deftroys  the  Animal,  fo 
likewife  Death  mu  ft  enfue  from  any  Quantity 
lefs  than  is  neceffary  to  carry  on  the  Circulation 
of  the  Blood.  —  We  alfo  find  from  Experience, 
that  moft  Women  and  People  of  a  fine  Confuta¬ 
tion,  in  whom  the  Steam  rifes  flowly,  ate  often 
troubled  with  what  are  called  Hyfteric  Fits, 
where  the  Perfon  will  remain  fometimes  a  great 
while,  even  many  Hours,  without  being  per¬ 
ceived  to  breath  at  all  3  whilft  the  Steam  is  fo 
very  little  in  the  continuance  of  the  Fit,  as  to  be 
hardly  able  to  keep  on  any  Motion  in  the  Blood. 

Now,  this  being  a  Cafe  fo  very  plain,  we  mu  ft 
know  the  Remedies  in  fuch  Disorders  to  be  vo¬ 
latile,  fpirituous  Medicines,  or  thofe  that  will 
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raife  Steam  fooneft  and  fafteft,  as  the  whole  Prac¬ 
tice  of  Phyfick  confirms  from  Experience. 

In  fumming  up  the  chief  Particulars  obferved  in 
the  former  Part  of  this  Effay  on  the  Lungs,  are 
thefe,  viz.  that  the  Place  where  the  Chyle  enters 
the  Blood,  in  Form  of  Steam,  is  in  the  Subcla¬ 
vian  Vein  or  Veins,  (for  in  fome  Subjects  it  en¬ 
ters  only  at  one  of  thefe  Veins,  whilft  in  others 
at  both )  at  a  fmall  Diftance  from  the  Heart ; 
where  it  enters  the  right  Auricle,  and  from  thence 
to  the  right  Ventricle,  thence  by  the  Pulmonary 
Artery  into  the  Lungs,  which  Artery  as  foon  as 
it  receives  the  Blood  from  the  Heart,  is  diflri- 
buted  into  Ramifications  ftill  fmailer  and  fmaller, 
’till  they  are  fo  fmall  that  their  Apertures  by 
which  they  enter  the  Bronchial  Veffels  will  fuf- 
fer  none  but  the  finer  Parts  of  the  Blood  to  pafs 
in  Form  of  Steam  or  Breath  $  where  they  are 
joined  by  the  fmall  Ramifications  of  the  Pulmo¬ 
nary  Veins,  which  Veins  being  much  lefs  in 
Number  and  Size  than  the  Arteries;  what  is  more 
than  fufficient  to  fill  them,  being  fent  off  by  the 
Paffages  into  the  Bronchial  Veffels  of  the  Lungs; 
the  Blood  is  then  carried  back  by  them  to  the 
left  Auricle  of  the  Heart,  then  thro’  the  left 
Ventricle,  which  is  emptied  into  the  Aorta  or 
great  Artery  and  thence  diflributed  by  the  Ar¬ 
teries  all  over  the  Body,  fo  that  the  Lungs  feem 
to  be  a  Part  fubfervient  to  that  great  Member  the 
Heart.  Hence  we  fee  the  Reafon  why  we 
breathe  fo  much  fafter  in  violent  Exercife,  or 
when  the  Steam  riles  fail,  than  when  we  fit  ftill 
or  when  the  Steam  is  railed  flowly,  for  as  foon 
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as  the  fuperfluous  Steam  is  increafed  fo  much* 
as  to  have  a  greater  Power,  then  the  Weight  of 
the  Atmofphere  ;  it  is  fent  out  at  the  Mouth, 
(which  of  Confequence  mu  ft  be  in  much  lefs 
Time  when  it  rifes  faft,  than  when  it  rifes  flow) 
’till  the  Quantity  is  infufficient  to  withftand  that 
Prefliire  ;  when  it  is  condenfed,  and  again  fent 
back  into  the  Lungs ;  ’till  by  a  frefli  Addition 
of  Steam  it  becomes  an  Overmatch  for  the  out¬ 
ward  Power  of  the  Air. — Hence  we  find  the  Ne- 
ceflity  of  this  reciprocal  Motion,  as  long  as  Ani¬ 
mal  Life  remains,  and  likewife  why  that  Mo¬ 
tion  is  performed  fometimes  fo  much  fafter  than 
it  is  at  others,  and  that  the  Lungs  feem  to  have 
little  other  Ufe  in  the  Circulation  of  the  Blood 
than  to  abate  the  Steam,  and  thereby  bring  it  to 
a  juft  Quantity  for  carrying  on  the  Circulation, 
This  alfo  (hews  us  that  there  is  a  larger  Quan¬ 
tity  of  Steam  rais’d  from  the  Inteftines  of  Ani¬ 
mals  than  can  be  carried  of  any  other  Way,  but 
by  the  Affiftance  of  the  Lungs  5  which  is  the 
Reafon  that  whenever  thefe  Paffages  of  the  Lungs 
are  obftrudted,  Death  muft  enfue.  —  Hence  we 
perceive  the  Reafon  why  a  Child,  before  it  is 
born,  has  no  Occafion  for  Refpiration,  any  o- 
ther wife  than  what  is  perform’d  by  the  Mother; 
and  that  the  Lungs  of  a  Child  before  it  is  bom 
are  of  little  or  no  Ufe ;  as  the  Make  of  the  Blood 
Veffels  of  a  Child,  before  it  has  breath’d  fhews 
plainly  that  they  are  quite  different  from  what 
they  are  afterwards.  For  before  the  Child  is 
born  the  Blood  has  not  a  Paffage  thro’  the  Lungs 
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in  the  above  Manner,  but  is  carried  a  much 
fhorter  Way ;  whereas,  after  a  Child  has  once 
breathed  a  Paflage  is  required  thro’  them,  to 
throw  off  the  fuperfluous  Steam,  and  fo  is  natu¬ 
rally  open’d  accordingly. 
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